


because of the following mighty 
good reasons — 


@ Ball thrust bearing at rear of 
motor takes out rotor drag due to 
the push of the operator feeding 
into heavy coke — 


© Ball thrust bearing at the front 
of the motor prevents friction 
to the pull of a self-feed cut 
head oe. oars 

€) The exclusive Elliott {ubrica- 
tion system which brings @ fmist of 
oil to the bearing surfages in the 
front of the motor, as well as to 
those in the rear, thus removing a 
common cause of friction, and even 
failure, in tube cleaners. 
Practically all the power in this 1100 Series 
motor goes right into the job of smashing 
coke. That means much less still down time 


—as a good many refineries are discover- 
ing today. Details? 


ELLIOTT COMPANY 


Tube Cleaner Department, SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Outdoors or In- 


Solve the Steam Trap Problem 


QO* all kinds of steam heated equipment and steam mains 
throughout refineries, both indoors and outside exposed to 
the elements, you will find Yarway Impulse Traps on the job. 
These steam traps are “NATURALS” for refinery service— 
have been purchased by the thousands by some oil companies. 
The advantages of standardizing on Yarway Impulse Traps 
are important both to plant operation and maintenance. 
First—These traps are good for all pressures within a wide 


reduction in inventory of spare traps and parts. 

Second—They speed up heating up and keep equipment hotter 
because they provide continuous discharge on heavy condensate 
loads, quickly clearing lines of water and air, and intermittent 
discharge on light loads, keeping them free of condensate. 

Third—Their simple design with only one moving part, 4 
little valve, makes them trouble-free—easy to maintain. 

Fourth—Their low price often makes it cheaper to install 4 
new Yarway than to repair an ordinary trap. 

Ask your mill supply dealer or write for Catalog T-1737. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 
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IMPULSE STEAM TRAP ® 
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In HIS speech of acceptance of the Chandler come better than the natural. Uniformity of speci- 
Medal at Columbia University, May 20, 1943, Dr. fications and lower costs will permanently estab- 


Willard H. Dow, president of Dow Chemical Com- lish it as a new industry after the war. In place 
pany, gave this summary of synthetic rubber and of the poorly chosen term of synthetic rubber it is 
its prospects: well that we employ the more appropriate term 

“Before the second world war of elastomer. 
Here to started a very definite effort was be- “In this connection, it is interesting to reflect 
Stay ing made toward developing a syn- upon the competition between synthetic and natu- 
thetic-rubber industry in this country. ral products. It is a double rainbow now that 


A number of companies had announced their looms before us. Natural laws are equally direc- 
intention and were proceeding on their plans. It tive. Yet there may be present some upper limit 
is not at all strange that each company was pro-___ of output that will curtail full commercialization. 
ceeding on the basis of developing a particular In the year 1897 indigo was first commercially 
type of synthetic rubber in which it had acquired synthesized and offered in large volume in the 
most experience. The method of producing basic world markets. In the year 1917, Dow Chemical 
raw materials was under constant study. As a Company offered for sale synthetic indigo, pro- 
result, we in the United States had evolved the duced in the United States for the first time. But, 
best known method of cracking petroleum in such _ had the cultivators of the indigo plant in far-off 
a way as to give a good yield of butadiene, the India been able genetically to increase the dye 
chief base for synthetic rubber. But of still greater in their shrubs from a single one percent to as 
importance we had learned how to purify this little as two percent content, the development of 
butadiene to a point that made its source from the great synthetic indigo industry and the conse- 
petroleum a real competitor with that made from quent dye industry might not yet have arrived. 
finer chemicals as carried out in Europe. In fact “Again with rubber. Were it possible to increase 
by 1937 we were already in production and selling the output of latex per rubber tree by 100 percent, 
a better styrene and by 1940 a better butadiene it is quite doubtful that synthetic elastomers 
than produced in any other country. would have a chance today. Behold again the 

“We have plenty of technical knowledge touch- double rainbow in the sky! But mark you the 
ing the synthesis of rubber. After the war is over, advance of organic chemical technique! Here is 
there will be as many different kinds of synthetic offered in the synthetic approach to elastomers a 


rubber as there are manufacturing companies. whole gamut of interesting and valuable by-prod- 
Each product will have its own peculiar qualifica- | ucts. Down, down will go the cost of producing 
tions and will be supplied to tailor-made specifica- | synthetic elastomers, and a magnificent new and 
tions. Synthetic rubber is a product here to stay. | portentous synthetic organic industry is born for 


Much like the history of indigo and many other the good of this civilization and all that follows. 
natural products, the synthesized product will be- In this synthesis of butadiene and related com- 
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pounds lies a vast new industry far surpassing the 
whole of coal-tar chemistry. 

“I mentioned ‘competition’ between synthetic 
and natural rubber and indigo. That is the way 
we talk about offering a selection between a man- 
made uniform product and a nature-grown un- 
controlled product. But let me suggest to you that 
there is no fundamental competition between sub- 
stances; the competition is between the skilled 
labor of the factory and the coolie labor of the 
plantation. May it not be a law of nature that the 
product which may be turned out by the well 
paid, well fed, well housed worker must displace 
the product which requires men to work in the 
manner and at the wages of a beast of burden?” 


Dw you ever see a wrench walking? Well we 
have! Well maybe we've never seen one walking, 
but we know lots of fellows who have seen them 
do all sorts of funny things— even attack men 
with malice aforethought! 

“Yes, wrenches, despite 
the fact that they are inani- 
mate creatures and appear 
perfectly harmless, often 
wreak havoc on poor, helpless oil-refinery workers. 
How do we know? Well we took a close look at 
over 4500 reports of minor injuries that were sub- 
mitted in a refinery in 1942 and here’s what we 
found out: 46 percent of the reported cases in- 
volved fingers and hands. 517 of the finger and 
hand injuries were caused by (no, not as you 
would suspect, by wrenches in bad condition, or 
incorrect or misuse of wrenches, or wrong types 
of wrenches for the job, none of those) but by 
wrenches in good condition, correctly used and 
with the proper wrench for the job at hand, just 
getting all out of sorts and scuffing and mashing 
and jamming and striking the workers’ fingers 
and hands. Yes! That’s what we found out. Be- 
cause the vast majority of the reports stated in 
effect ‘I was pulling (or pushing) on a certain 
type of wrench and it slipped!’ ‘Yes sir, it slipped! 
I didn’t play any part in the accident at all! The 
wrench—the wretch, it slipped!’ 

“And here we’ve been consulting for years with 
reliable wrench manufacturers, capable workers 
who are experienced in using wrenches, and com- 
petent safety engineers and they all tell us the 
same thing—the proper wrench, in good condi- 
tion, correctly used will not slip. 

“Something’s wrong somewhere. Let’s get to 
the bottom of this thing. Isn’t it time all of us 
were developing correct wrench techniques? And 
when we do there'll be fewer wretches in the 
wrench family because they’re not a pugnacious 
or vicious group and when handled in the right 
manner there will be fewer reports, “The wrench, 
the wretch, it slipped!’ ”—Petroleum Safety. 


The Wrench— 
The Wretch 


i. COAL is to becgme a source of liquid motor 
fuel in the United States, why should the Con- 
gress make an appropriation to provide an experi- 
mental plant for the United States Bureau of 
Mines? No doubt Harold L, 
Ickes, Secretary of the Interior, 
who suggests the appropriation, 
knows that existing catalytic 
cracking processes, now being 
built for oil can be adapted to coal. 


Just for 
The Record 


“We are ready to move out of the pilot plant 
into the economics of production,” Ickes told a 
House subcommittee. The secretary is far behind. 
Europe has been out of the pilot-plant stage for 
many years. The catalytic cracking units now un- 
der construction in this country are all designed 
for an oil charge. That they have application to 
coal is well known. It is likely that their efficiency 
will surpass European production. 


Why the United States Bureau of Mines should 
be in the pilot-plant stage is perplexing. Neither 
is it clear why two years should be required for 
completing this plant and completing the research 
necessary before a full-scale plant of 2000 barrels 
daily capacity can be built. 

It may be that our government is determined to 
follow in the steps of success in England, where, 
according to testimony before the committee, a 
coal conversion plant of 3590 barrels daily capacity 
cost $45,000,000. 


Wises the cost of answering questionnaires 
amounts to as much as 8 percent of the net 
profits of a corporation, it would seem wise to 
dispense with this mass collection of facts and 
figures. This cost figure was mentioned 
by Henry M. Dawes, president, in the 
annual report of The Pure Oil Com- 
pany to stockholders. 

He referred to the task as a “mass 
of uncoordinated, immaterial and irrelevant data, 
compilation of statistics, questionnaires and infor- 
mation asked by government authorities, quasi- 
government authorities and industry committees.” 
Even the industry is guilty of wasting its profits 
in seeking information, most of which is filed and 
forgotten. 


Paper 
Work 


The cost in man hours is something yet to be 
calculated. Perhaps a figure to reveal the diversion 
of the efforts of men and women from useful tasks 
would help to reduce the waste of report making. 

There is a hesitation in making even this sug- 
gestion, since it may lead to an investigation from 
Washington, to determine how much time and 
how much manpower goes into making reports, 
thus adding to the confusion and the waste of 


paper. 
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Hydrogen Fluoride — The Catalyst 


PART 1 
Its Physical and Chemical Properties 


J. H. SIMONS 


School of Chemistry and Physics 
The Pennsylvania State College 


+ E present extensive use of hydrogen fluoride in 
the petroleum and other industries and the large 
amount of current experimentation on the develop- 
ment of processes to use it as a catalyst for a num- 
ber of purposes focuses attention on this unusual sub- 
stance. Prior to about five years ago the chief indus- 
tal interest was in the aqueous solution known as 
hydrofluoric acid and this was usually considered for 
its use in etching and frosting glass and dissolving 
silicates. Practically all investigational work before 
that time was done in the colleges, but even here 
most research chemists considered it a substance to 
be avoided. It has only been in the past three years 
that there has been wider industrial interest, created 
thiefly by the academic discoveries of the unusual 
Properties and catalytic activity of the substance. 
These discoveries were published in the scientific lit- 
frature. 
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The rapid expansion of the use of this substance 
on a large industrial scale for very important pur- 
poses demonstrates clearly the sound value of the 
pioneering academic scientific research and the rela- 
tively short time needed to put this into extensive 
use. It is interesting to note that none of the aca-» 
demic research which produced the primary discov- 
eries was financially aided by any industrial firm 
or federal agency, nor even at this time is there any 
industrial financial support for the fundamental in- 
vestigational work which is continuing in a modest 
way in the college and which is uncovering further 
very important knowledge and potentialities. Finan- 
cial aid at this source would be very beneficial. May 
I make a plea for it? 

The development of the industrial processes based 
upon the scientific discoveries were naturally made 
in industry and with industrial funds. That there has 
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TABLE 1 
Comparison of Physical Properties 





Molar Heat 
of Va - Dielectric 


Constant 


Molar Heat 


Freezing 
of Fusion 


Point 
°C. 
— 83 i -09(1) 85.3 (0°) 
—114 J a " 4.60(27.7°) 
— 86 ‘ . J 3.82 (24.7°) 
— 53.6 4 . 2.9 (21.7°) 


0 (20 
— 7 14.9 (24.5°) 


Boiling 
Po 























For 20 grams. 
(2) For 63.36 grams from vapor pressure curve. 
value is 97.5 calories per gram. This varies with both temperature and pressure. 
See the Heat of Vaporization of Hydrogen Fluoride by Simons and Bouknight.!? 


Calorimetrically measured 


been considerable activity along this line is demon- 
strated by the recent flood of patent applications in 
this field. There are many of these from many dif- 
ferent sources so that the patent situation on process 
details is interestingly confused. 

Neither the detailed technology of the present in- 
dustrial processes nor the recent academic discov- 
eries can be disclosed at this time. However, the 
peculiar chemical and physical properties of this un- 
usual substance are of interest. The techniques of its 
use in industry are based upon these properties which 
have been published in the scientific literature. In this 
article the general chemical and physical properties 
of hydrogen fluoride will be considered. In the fol- 
lowing article (Part 2) will be treated the catalytic 
activity of the substance and its use for aiding or- 
ganic chemical reactions. If and when a time should 
come when further discoveries or the technology of 
processes can be disclosed, these can be covered in 
additional articles. | 


Hydrogen fluoride was first obtained by Margraff* 
in 1768. Later in 1771 Sheele? investigated it and defi- 
nitely characterized it. A pure an highly concentrated 
aqueous solution was prepared by Thenard and Gay- 
Lussac*® in 1809. Davy* in 1813 and the years fol- 
lowing worked with hydrogen fluoride and proved 
that it contained no oxygen. He passed an electric 
current through both the liquid and the gas. He act- 
ually obtained a liquid at the end of the electrolysis 
which would not conduct the current. This indicates 
that he had prepared the liquid in a state of high 
purity. Fremy® in 1856 was the first to make anhy- 
drous hydrogen fluoride by heating purified and dried 
potassium hydrogen fluoride. Subsequent workers 
have until recently used this method with modifica- 
tions. Gore® in 1869 showed that pure hydrogen fluor- 


ide was a non-conductor; but it became conducting, 
when a small amount of water was dissolved. The 
early history of hydrogen fluoride ends with the work 
of Moissan’. He prepared a liquid of high purity, 
found that potassium fluoride was soluble in it to 
give a conducting solution, and prepared fluorine by 
the electrolysis of this solution. 

The laboratory preparation of hydrogen fluoride by 
the treatment of calcium fluoride with sulfuric acid 
does not give a material that is either pure or anhy- 
drous*. The difficulty of the method of Fremy is the 
laborious method of drying the potassium hydrogen 
fluoride. Simons® in 1924 modified this by drying the 
molten salt by electrolysis prior to its thermal de- 
composition. When fluorine is generated in quantity 
from the fused mass, it is not only anhydrous but 
also has been freed from most impurities that could 
contaminate the hydrogen fluoride. A very pure prod- 
uct can be obtained in this way. Claussen and Hilde- 
brand” made the pure gas by the reduction of silver 
fluoride with hydrogen. The laboratory methods are 
slow and require considerable technical skill, but they 
must be used for material of the highest purity. 

The industrial method consists of a carefully con- 
trolled reaction between calcium fluoride (fluorite or 
fluorspar) at an elevated temperature, followed by a 
distillation of the gaseous products. In this process 
steel equipment is used throughout. The liquefied gas 
is stored in steel storage tanks. Pipes, fittings, and 
valves are all made of steel (ordinary, not stainless). 
The commercial material contains less than 0.5 per- 
cent water, the average being 0.1 to 0.2 percent. Sili- 
con fluoride is less than 0.1 percent and often as low 
as 0.01 percent. It contains a small amount of sulfur 
dioxide which can be removed if required. 


The chemical and physical properties of hydrogen 
fluoride do not follow those of the other halogen 
halides—hydrogen iodide, hydrogen bromide, and 
hydrogen chloride—in a systematic manner. (See ar- 
ticle in Chemical Reviews on Hyrogen Fluoride and 
Its Solutions, by Simons*'). In fact, the properties 
of fluorine and its compounds when considered by 
analogy with those of chlorine or bromine are apt to 
be incorrect. In Table 1, which lists some of its phys- 
ical properties, it is seen that hydrogen fluoride is 
more closely related to water and ammonia than to 
the other halogen halides. 

The physical properties of hydrogen fluoride give 
it considerable technical advantages over many other 
substances for similar large-scale industrial use. Its 


TABLE 2 
Physical Properties of Hydrogen Fluoride 





Density! Surface Tension! 


Vapor Pressure®, 1° 


Heat Capacity'5, 16 for 20 Grams 





@./cc. dynes/cm. 


Temp. ° K. Cp. cal. Temp. ° K. Cp. cal. 
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13.6 
11.7 
10.1 
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TABLE 3 
Solubility of Inorganic Substances in Hydrogen Fluorine — 





TABLE 4 
Conductivity of Substances in Solution in Hydrogen Fluorine 








In- 
Not Ae. React but | soluble 
Very pa ew preciably | Soluble with Product jand Un- 
Soluble Soluble | Soluble Reaction Insoluble jreactive 
H2O..... M,F2 AIF3 Alkali halides |AICls (HCl) | ZnCle 
NH«aF CaFs ZnF2 and alkaline earth|FeCl2 (HCl) | SnCle 
LiF (1) SrF2 FeFs halides dissolve to}MnCle (HCI) | NiCle 
NaF .0:0:< BaFe2 PbF2 form hydrogen |MnO CdCle 
KF (2)...| CaSOs |CuF2 halides CaO CuCl 
i" er KClO4. |HgF2 KCN (HCN) SrO Hgle 
i ER H2S HCl NaNs (HNs) BaO AgCl 
Gi, PROSE co HBr K2SiF 6 (SiF 4) PbO AgBr 
AgF (3)...| COz HI KC1Oz (C1O2) BaO2 Agl 
Hg (CN)s2. SiF4 Ba(ClOs)2(ClOz) |Al2Os HgO 
KNOs.... Cu(NOs)2 Hydroxides CuO PbO2 
NaNOs Bi(NOs)2 MnOz 
AgNOs... Pb(NOs)2 SnO2 
K2SO4.... Co(NOs)2 Cr2O08 
Na2SO.... ZnSO«4 WOs 
CdSO4 Mn203 
CuSO4 
Ag2SO4 
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(1) 2.6 per 100 at 18° C. 
(2) 36 per 100 at 0° C. 
(3) 33 per 100 at —15° C. 


low formula weight, 20, gives it more effective chem- 
ical per pound than any other catalytic agent for use 
in the same reactions. This, of course, results in 
smaller and lighter equipment. As it freezes** below 
solid carbon dioxide temperature, there can be little 
need for handling it as a solid. Its boiling point is 
conveniently near room temperature, and it can thus 
be handled as either a liquid or a gas without the 
need of using either high temperature or pressure. At 
100° F. the vapor pressure of the liquid will only give 
a gauge pressure of about 15 pounds per square inch. 
The density of the liquid is close to that of water at 
the same temperature and it is thus more dense than 
most hydrocarbon material. It has a very low sur- 
face tension. This, plus the high density, enable the 
liquid to mix readily with hydrocarbons by agita- 
tion; but a& the same time allows the mixture to sep- 
arate readily and easily by settling. It shows little 
tendency to foam. Pipe and tubing of small diameter 
can be used as the viscosity of the liquid is low. The 
author has measurements of the viscosity in progress 
at the present time, and these will be published in the 
near future. 


Two factors need be considered in relation to the 
use of liquid hydrogen fluoride as a solvent. It has a 
high dielectric constant and is, therefore, a good sol- 
vent for salts. These salt solutions conduct the elec- 
tric current. Hydrocarbons and similar non-polar 
liquids are not usually soluble in a liquid of this type. 
Anhydrous hydrogen fluoride, however, is a very 
powerful acid; and basic substances are soluble in it 
through chemical interaction. As shall be pointed out 
later, this explains the solubility of many organic 
chemical substances in liquid hydrogen fluoride that 
are only slightly soluble in water. For example, alco- 
hols, phenols, carboxylic acids, etc., act as bases to 
hydrogen fluoride and the resulting interaction is the 
cause of the solubility of these substances in the 
anhydrous , liquid. In the article in Chemical Re- 
views"? previously referred to, the author summar- 
izes the solubilities of substances in liquid anhydrous 
hydrogen fluoride. A correlation and explanation is 
given for the solubilities and conductivities of many 
substances and in particular those of the oxygen con- 
taining organic chemical compounds. 

_ Some of the solubility data of the inorganic chem- 
ical compounds found in Table 3 show interesting 
relationships. The solubilities of the fluorides of the 
alkali metals and also of the alkaline earth metals 























NE 855 ss a cakes es 0.5 0.24 | 0.115 | 0.055 | 0.026 | 0.013 
ME aac e wage senate 2.0 4.2 8.7 18 38 79 
Equivalent Conductivity at —15° C. 
Ee pan eee, 121 153 183 210 238 242 
RE Ne ag ag shine Gin ataia 172 203 225 241 251 255 
SDS OMT Petites FI: 174 201 222 238 247 255 
Ae eee 482 558 610 622 
MI cs iia 525 mis ace morn ee 390 470 ie Roe 
errr ence ag 151 184 209 232 
IN 505. 00's, :avaje.a 3050.0 171 211 267 276 277 
EN a 5.514% cles SK c's odin 139 164 200 243 251 
SR Tee ee 1 180 210 246 256 
CI os obs -0 s56eeaca 142 163 196 215 231 236 
MMII «5.5.0 ci b'e-s'e 9.5 och 8650 128 158 1 
ae eae 77 102 132 166 198 237 
2s 148 175 205 227 241 
eS a ae 9 11 11 ee vise 
SIN, 5 kn cay oben 117 137 161 
2° Os ee een 176 181 190 226 243 
a 9 emis 154 180 203 226 244 
| aes 325 367 it ible ee ee 
SC OIUED so’ «0-0-0.60 copeloe 159 182 216 238 252 273 
rer ir: 179 190 216 269 293 310 
dtu cakceade 114 165 208 247 279 310 
a Ree 1 23 31 44 52 
CeH2(NO2)3sOH........... Only .02 per 100 soluble. Conductivity less 
than for phenol. 








increase with the formula weight of the salts. This is 
directly analogous to the solubilities of the hydrox- 
ides of the same elements in water. The low solubility 
of silicon fluoride is unexpected. It apparently does 
not show any considerable tendency to combine with 
the solvent to form fluorosilicic acid. The insolubility 
of hydrogen chloride shows that it is not completely 
correct to consider water and hydrogen fluoride as 
similar solvents. The explanation of this is that as 
both hydrogen chloride and hydrogen fluoride are 
very strong acids, they do not react together; but 
both react with the amphoteric substance, water. Hy- 
drogen chloride is so slightly soluble in liquid hydro- 
gen fluoride that it is reported that, if crystals of 
potassium chloride are dropped into the liquid and 
the evolved gas blown off, the resulting solution when 
dissolved in water fails to give a chloride test with 
silver nitrate. It is interesting to note that potassium 
cyanide evolves hydrogen cyanide, but that mercuric 
cyanide does not, and that mercuric cyanide is solu- 
ble but that mercuric fluoride is not. The most sur- 
prising result is that hydrogen cyanide is not soluble, 
for hydrogen cyanide is a compound which appears 
to be very similar to hydrogen fluoride. It has a high 
dielectric constant and a boiling point not greatly 
different. One would expect these liquids to be mis- 
cible. 


Organic chemical substances are much more solu- 
ble in hydrogen fluoride than would be expected from 
the similarity of hydrogen fluoride to water. Nearly 
all oxygen-containing organic chemical substances 
such as alcohols, phenols, ethers, esters, ketones, car- 
boxylic acids, etc., dissolve readily. These form elec- 
trically-conducting solutions quite in constrast to the 
behavior of these substances in water. Only those 
oxygen-containing organic substances whose acidity 
is very high,.such as trichloroacetic acid and picric 
acid, are only slightly soluble. Aliphatic or paraffinic 
hydrocarbons are practically insoluble, but aromatic 
compounds are appreciably soluble. Benzene is about 
2 percent soluble under ordinary conditions, which is 
more than 20 times its solubility in water. 

The solubility of hydrogen fluoride in other sub- 
stances follows the same pattern as the solubility of 
the other substances in hydrogen fluoride. There are 
no measurements of consequence of this kind pub- 
lished, but in general hydrogen fluoride is soluble in 
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FIGURE 1 
Conductivities in liquid anhydrous hydrogen fluoride 


those substances which are soluble in it and insoluble 
in those insoluble in it. 

The electrical conductivity of solutions of sub- 
stances in hydrogen fluoride is very interesting as it 
leads to an understanding of some of the solubility 
relations and also to the chemical properties of 
hydrogen fluoride. Measurements made by Freden- 
hagen and Cadenbach*’ are tabulated and shown 
in Table 4. This table is taken from the article 
in Chemical Reviews™ previously referred to. In it 
the author discusses the conductivity measurements 
as reported and the chemical reactions that result 
upon solution. The curves in Figure 1 show graph- 
ically the conductivity measurements. Potassium 
fluoride and silver fluoride give nearly the same con- 
ductivities; they are apparently completely ionized 
in the more dilute solutions. 

KF=K*+-F- 
Water is very nearly as good a conductor as these 
strong salts, and it must be assumed that its ioniza- 
tion is 
H:0+H F=H;0*+F- 

Hydroxyl] ion could hardly be expected in this medium 
of high acidity. This form of ionization of water is, 
however, more definitely proven by experiments as 
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described in the above mentioned references. The con- 
ductivity results for potassium nitrate, silver nitrate, 
and potassium acetate are surprising, for these salts 
are binary electrolytes in aqueous solution; but in 
this solvent they apparently produce twice the num- 
ber of ions that the binary salts potassium fluoride 
and silver fluoride produce. The explanation of this, 
taking potassium nitrate as the example, is that the 
chemical equation representing the ionization is 
KNO;+2H F=K*+ H:NO,;'*+2 _-. 
This produces four equivalents of ions per formula 
weight of potassium nitrate and would give the cor- 
rect conductivity result. This is, of course, assuming 
that nitric acid acts as a base according to the fol- 
lowing ionic equation. 
HNO;+H F=H:NO;*+F-. 
This may at first seem surprising, but it is consistent 
with other facts relating to hydrogen fluoride and can 
be considered true. It is equivalent to the statement 
that nitric acid acts as an acceptor for protons from 
hydrogen fluoride. For potassium acetate a similar 
equation is written. 
KC.H;0.+2 H F=K*+H:C:H;:0.*+2 F-. 
The ionization of acetic acid is 
CH;CO:H+H F=CH;CO.H:*+F-. 
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As can be seen from the curves in Figure 1, acetic 
acid is highly conducting in hydrogen fluoride. The 
conductivity of sulfuric acid and the sulfates is also 
of interest. It is known that hydrogen fluoride reacts 
with sulfuric acid to form water and fluorosulfuric 
acid. The conductivity of sulfuric acid is very nearly 
the same as that of water. This agrees with the chem- 
ical interaction, if fluorosulfuric acid is only slightly 
conducting. 
H:SO.+2H F=HSO;F+H;0*+ F-. 

The analogous reaction for potassium sulfate is 

K:SO.+3H F=KSO:F+K*+-H;:0*+2F-. 
A small ionization of KSO,F must be assumed to 
account for the conductivity data. 

The proton acceptor theory for the conductivites of 
organic chemical acids allows us to explain the ap- 
parently low ionization of trichloroacetic acid. In 
aqueous solution it is a much stronger acid than 
acetic acid and so would be expected to be a stronger 
donor and weaker acceptor of protons. As such it 
would have less tendency to take a proton from hy- 
drogen fluoride than acetic acid and so less tendency 
to undergo the reaction, 

CCl,CO:H+H F=CC1;,CO-.H,*+-F-. 
Oxalic acid is also a stronger acid in aqueous solu- 
tion than is acetic acid and in hydrogen fluoride 
shows a lower conductivity. The same is true of 
formic acid. 

The alcohols act as binary electrolytes in hydrogen 
fluoride solution. This may be explained in two ways; 
either they react to form a fluoride and water, or they 
act as acceptors for protons (bases). For primary 
alcohols the latter seems to be the case as is seen in 
ethyl alcohol. The equation is 

C.H;OH +H F=C.H;OH,*+ F-. 
A reaction to form the fluoride and water is excluded, 
because the fluoride is not detected. It would be read- 
ily observed, as it is a gas. The alcohol is recovered 
and the conductivity is not the same as water. Phenol 
is a very acidic alcohol which does not form fluoro- 
benzene when added to hydrogen fluoride. Its low 
conductivity relative to alcohol supports the proton 


acceptor hypothesis. The equation for the ionization 
looks interesting. 
C.H;OH + H F=C,.H;OH:2*+F-. 

Picric acid is a phenolic compound of greater acidity 
than phenol, and its conductivity in hydrogen fluoride 
is less. In fact, its low solubility is probably due to 
its weak basic properties and thus only slight inter- 
action with the solvent. 

The high conductivities of aceténe and ethyl ether 
can also be accounted for on the basis that they act 
as acceptors for protons from hydrogen fluoride. This 
agrees well with our knowledge of the structures and 
properties of these compounds. They seem to act as 
strong bases in these solutions and, if the conductiv- 
ity measurements are significant, begin to accept the 
second proton at high dilution. Thus: 

(C:Hs)20+H F=(C:Hs)2,OH*+F- 
(C:Hs)20-+2H F=(C.Hs)2OH2**+2F- 
(CHs),CO+H F=(CHs)2,COH*+-F- 

(CHs),;CO+2H F=(CHs):COH.**-+2F- 

The insolubilities of the other halogen halides can 
be well explained by this theory. They have much 
lower boiling points and low dielectric constants. Un- 
less they ionize in the solution or react with the sol- 
vent, they would not be expected to be soluble on 
the basis of our ordinary laws of solubility. As they 
are themselves donors of protons with little tendency 
to act as acceptors, they can not react with the donor 
compound, hydrogen fluoride. As they do not ionize 
in the pure liquid state, they do not ionize in the 
absence of an acceptor. . 

A comparison of the three related liquids—am- 
monia, water and hydrogen fluoride—shows that am- 
monia is more basic than water and water more basic 
than hydrogen fluoride. Water acts as a donor to 
ammonia but as an acceptor to hydrogen fluoride. A 
strongly acidic compound like hydrogen chloride acts 
as a donor to both ammonia and water but does not 
interact with hydrogen fluoride, while a weaker acid 
like acetic acid acts as a donor to ammonia and 
water but as an acceptor to hydrogen fluoride. 

One of the most interesting properties of hydrogen 
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FIGURE 2 
Solubility of sodium fluoride in aqueous hydrofluoric acid 
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fluoride is its vapor density. A single determination 
of this by Mallet** in 1881 showed that at one tem- 
perature and pressure the vapor density was about 20 
times that of hydrogen. From this the incorrect form- 
ula of H,F, was assigned. It is to be regretted that 
this formula found its way into the textbooks. It has 
been subsequently shown that if H,F, exists at all, it 
must be in very small proportion to other forms of 
the substance. In fact, only two years later in 1883 
Thorpe and Hambly’®® showed that the apparent mo- 
lecular weight varied considerably with temperature. 
It also varied with pressure. Hudlestone” and his co- 
workers showed that the assumption of the species 
H,F, could not explain the properties of the aqueous 
solution. Simons and Hildebrand** made more exten- 
sive measurements of apparent molecular weight 
over a greater temperature range by comparing the 
vapor pressure made by the dynamic method with 
that made by the static method of Simons**. In the 
dynamic method of determining vapor pressure the 
value of the molecular weight must be assumed in 
order to calculate the number of mols taken through 
the apparatus per mole of the carrier gas. When the 
vapor pressure is known, the molecular weight be- 
comes the unknown factor and can be calculated 
from the experimental data. By assuming a simple 
polymerization equilibrium of the form 


a 


nHF=(HF), where K= and P and P, 


n 


are the partial pressures of the monomer and poly- 
mer, all the then known data was correlated with 

—AH 40,000 

n=6 and log K= —+C= 

4.579T 4.579T 
This, of course, does not state that H,F, is the only 
molecular species in addition to the monomer, HF, 
or that other species such as H,F,, H,F;, etc., do not 
exist; but it does indicate that the vapor is highly 
polymerized and that H,F, cannot be present in a 
significant concentration at equilibrium. It could very 
probably be formed as an intermediate at relatively 
low concentration in the polymerization reaction. 
Fredenhagen*® later made vapor-density measure- 
ments which agreed in part but varied in certain re- 
spects. Long, Hildebrand, and Morrell** have recently 
reported very accurate measurements which are in 


— 43.145 
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agreement with the original data of Simons and Hil- 
debrand and which points out the experimental error 
of Fredenhagen’s measurements. From their data 


8910 
n==6, log K= - —43.65, and 4H==—40,800 calories. 


Bauer, Beach, and Simons* made electron diffraction 
studies of the vapor and gave a zig-zag structure for 
the polymer forms. No evidence for a ring structure 
was found. The formula H,F, tempts one to assume 
a ring structure in order to give a preferred stability 
to this formula. As the electron diffraction is done on 
gas expanding into an evacuated space, the lack of 
evidence of a ring structure does not completely ex- 
clude H,F, as a ring or any other form, as it will be 
rapidly dissociating. 

The molecular structure of hydrogen fluoride is a 
very interesting subject with considerable theoretical 
implications. It is also very important from the in- 
dustrial point of view for the catalytic properties of 
the substance must be related to the structure. At the 
present time much remains to be done on this prob- 
lem and it is of considerable value to industry that 
it be done well and quickly. 

As the vapor of hydrogen fluoride is polymerized, 
the liquid would be expected to be complex. Simons 
and Russell?® have shown that no present thermody- 
namic data can give the structure of the liquid. Con- 
sideration based upon measurements of the liquid it- 
self such as surface tension and dielectric constant 
do not lead to a consistent picture of the structure. 
Here again is important work for the future. 


Despite the fact that the paper of Simons and Rus- 
sell discourages the construction of pictures of the 
structure of the liquid, it does give the basis for cer- 
tain engineering calculations for equipment design. 
The heat of vaporization as calculated from the va- 
por-pressure curve in the usual manner is for the 
amount of material as represented by the apparent 
molecular weight in the gas at that temperature and 
pressure. It should also be noticed in the interest of 
equipment design that the heat capacity of the gas 1s 
abnormally high due to the depolymerization of the 
gas with a rise in temperature at constant pressure. 
There is also a very considerable heat change in 4 
variation of pressure at constant temperature, which 
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is also related to this polymerization reaction. The 
equations upon which these calculations can be made 
are given above. 

The chemical properties of hydrogen fluoride are 
as interesting as the physical properties and these 
also are as yet not satisfactorily explained. As indi- 
cated above, hydrogen fluoride is an extremely pow- 
erful acid, even more powerful than nitric acid. Des- 
pite this it is an apparently weak acid in aqueous 
solutions, where its apparent acidity is comparable 
with acetic acid. An explanation of this is given in 
the article in Chemical Reviews referred to pre- 
viously. It is also an extremely powerful dehydrating 
agent. There is, in fact, no drying agent which either 
does not react with it or which will remove water 
from it. It must be made dry. It removes water from 
sulfuric acid and reacts with phosphorous pentoxide 
to form water. Despite this it does not dehydrate 
primary alcohols at ordinary temperatures nor does 
it dehydrate acetone anywhere nearly as rapidly as 
sulfuric acid does at the same temperature. It shows 
a great tendency to form molecular complexes, as 
shown by the study of the potassium fluoride—hydro- 
gen fluoride complexes by Cady?’. He lists KF.HF, 
KF.2HF, 2KF.5HF, KF.3HF, and KF4HF. With 
water the complexes H,O.HF, H,O.2HF, and 
H,O.4HF have been found. The stability of some 
of these complexes is very great. A large amount of 
heat is evolved on mixing hydrogen fluoride and 
water. The same is true on mixing hydrogen fluoride 
and sodium or potassium fluoride. The strength of the 
potassium fluoride-hydrogen fluoride complex is 
shown by the fact that it will produce by decomposi- 
tion one atmosphere pressure of hydrogen fluoride 
only at 504° C. It should be pointed out that the ex- 
istence of the salts KF.HF and N,F.HF does not 
mean that the acid is dibasic. It is not, and the “so- 
called” bifluorides are merely salts with hydrogen 
fluoride of crystallization. Hydrogen fluoride forms 
highly colored molecular complexes with many or- 
ganic chemical compounds such as phenols. It has a 
strong adhesion to many substances such as metals, 
oxides, minerals, etc., even those with which it does 
not readily react. 


Instrument 
Board 
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Much remains to be learned about the properties 
of hydrogen fluoride. The slow rate of progress that 
has been made in the academic laboratories in the 
past will hardly be rapid enough for the expanding 
use of the material industrially. This information 
is of very great importance to industry for the plan- 
ning of processes and the design of equipment. The 
patiently made experimental studies that will supply 
this information are hardly suitable for most indus- 
trial laboratories. These can be made more suitably 
in the college, as they have been in the past. No in- 
dustrial or federal funds have been available for this 
work, and so the progress is slow. If the interested 
industries such as the petroleum and the chemical 
would furnish funds for these important studies, 
much more rapid progress could be made and very 
valuable and useful information obtained. 
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War Developments of the 
Petroleum Industry 


E. V. MURPHREE 
Vice President, Standard Oil Development Company 


, on paper is concerned with new developments 
along manufacturing lines in the petroleum industry 
that have had a direct bearing on the war effort. The 
petroleum industry’s contributions have been numerous 
and along many lines. Undoubtedly, the most important 
of these contributions are: 

1. Production of synthetic toluene. 

2. Production of large quantities of high-octane avia- 

tion gasoline. 

3. Production of synthetic-rubber raw materials. 

The processes listed produce either pure chemical 
compounds or mixtures of different classes of chemical 
compounds. They, therefore, represent organic chemi- 
cal synthesis carried out on an enormous scale. 

An overall picture of the new processes develop- 
ments and how they fit into oil refining is brought out 
by the table of Figure 1 which gives a breakdown of 
a typical crude oil into various fractions, The table 
shows the processes employed on these various frac- 
tions to obtain the products used in high-octane gaso- 
line or synthetic-rubber raw materials. 

It will be noted from Figure 1 that the C, fraction 
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may be converted into aviation gasoline through the alky- 
lation process using fractionation or isomerization or 
both. As an alternate, the butane fraction after separa- 
tion of isobutane can be catalytically dehydrogenated by 
successive steps to give butadiene. The C,, C, and C, to 
200° F. fractions may be either used directly in aviation 
gasoline or, as an alternate, selected fractions of these 
cuts may be isolated by superfractionation and then used 
in aviation gasoline. The low-octane-number fractions 
discarded in the superfractionation may be isomerized if 
desired into higher-octane-number fractions. The frac- 
tion boiling from 200 to 290° F. contains most of the 
potential as well as the actual C, and C, aromatic 
compounds such as toluene and the xylenes. This 
fraction is preferably processed by hydroforming to 
convert potential aromatics into actual aromatics. 
The hydroformed material may be used either direct- 
ly in aviation gasoline, or the aromatics isolated by 
extraction. The heavy naphtha boiling from 290 to 
350° F. can be subjected to severe thermal cracking 
or reforming to yield butadiene directly, and other 
desirable materials. As an alternate, this fraction may 
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be hydroformed. The gas oil fraction boiling from 
350° F. to crude bottoms is best processed by catalytic 
cracking to yield aviation gasoline and raw materials 
for synthetic rubber. As an alternate the lighter por- 
tion of this fraction can be subjected to severe ther- 
mal cracking to yield butadiene and other desirable 
products. The crude bottoms can be utilized in fuel 
oil. 

Most of the processes discussed in the tabulation 
represent new tools which have been developed in 
the last few years and many of them represent very 
recent developments that are now just beginning to 
be applied. A vast amount of new equipment is being 
installed for carrying out these newer processes, rep- 
resenting an investment of nearly a billion dollars. 
In order to give a better picture of how oil is being 
converted into valuable war products, some of the 
new processes will be briefly outlined. 


Superfractionation 


Fractional distillation is the oldest process used for 
separating petroleum into various constituents. Ap- 
plication of fractional distillation to give extremely 
narrow-cut fractions is, however, a commercial de- 
velopment of rather recent application in petroleum 
refining and has been termed “superfractionation.” 
By careful analysis of the lighter fraction of crude 
oil it has been found, as might be expected, that cer- 
tain constituents have higher octane number or anti- 
knock property than others. This is particularly true 
of the iso or branched-chain compounds, Further, iso- 
butane is one of the raw materials for the alkylation 
process which will be discussed later. Fractionation 
is applied for isolating isobutane from C, fraction. 
Isopentane has a considerably higher octane number 
than normal pentane and it is therefore being isolated 
in many cases by fractionation from the C, fraction. 


Alkylation 

Alkylation is a process of relatively recent origin 
by which isoparaffins are combined with olefins 
to give higher-molecular-weight compounds of 
branched-chain structure. From a commercial stand- 
point the isoparaffin used is isobutane and this iso- 
paraffin may be combined with propylene, C, or C; 
olefins. The reactions involved, the major products 
produced and the octane number of part of the prod- 
uct known as aviation alkylate which can be used in 
aviation gasoline are shown in Figure 2. A catalyst 
is used to carry out the alkylation reaction. For the 
C,, C, and C, olefins, sulphuric acid or hydrofluoric 
acid may be used, A flow sheet for alkylation of C, 
olefins with isobutane is shown in Figure 3. The fresh 
feed consisting of isobutane and C, olefins, which may 
contain some normal butane, is introduced into a re- 
action medium consisting of an emulsion of hydro- 
carbon and sulphuric acid. This emulsion circulates 
continuously through a reactor and heat exchanger, 
the latter being used to remove the heat of reaction. 
Hydrocarbon fraction roughly equivalent in volume 
to the feed is drawn off to a fractionation system 
which separates the isobutane, returning it to the re- 
action system. The normal butane introduced with 
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the feed is discarded and the alkylate produced sep- 
arated from a small amount of higher-molecular- 
weight polymer. 

Alkylation is carried out on a very large scale 
today for production of high-octane-number aviation 
gasoline-blending agent. The isobutane required is 
obtained from the fractionation of the butane frac- 
tion obtained in crude oil production or in refining 
operations and also is obtained by isomerization of 
the normal butane obtained in such a way. The ole- 
fins required as a raw material for alkylation are 
obtained from cracking operations and primarily 
from operations involving catalytic cracking. For 
example, one catalytic cracking process, when oper- 
ated under normal conditions, will yield about 31 
volume percent of C, through C, olefins based on 
the gas oil charged. 

Isomerization 

Isomerization involves rearrangement of a com- 
pound without change in molecular weight. The most 
important commercial application of isomerization in 
the petroleum field is the conversion of normal bu- 
tane to isobutane. This reaction is carried out nor- 
mally through the use of aluminum chloride as a 
catalyst. Due to equilibrium limitations, only part of 
the normal butane is converted to isobutane per pass. 
The isobutane obtained can either be isolated by 
fractionation or else directly fed to an alkylation pro- 
cess, By combining isomerization of normal butane 
with alkylation, there is some saving due to use of 
common fractionation equipment. Figure 4 indicates 
the flow in such an isomerization plant. 

As has been brought out before, C, and higher 
straight-chain hydrocarbons can be isomerized to 
branch-chain hydrocarbons, thereby improving their 
anti-knock properties. Isopentane, isohexane and iso- 
heptane are all valuable compounds for use in high- 
octane-number aviation gasoline. In the case of the 
C, and higher hydrocarbons, there is a tendency for 
cracking to occur during isomerization and the ole- 
fins produced in this cracking form complexes with 
the aluminum chloride. These complexes themselves 
are very active, particularly for cracking but have 
little selectivity for isomerization, For this reason, it 
is desirable to carry out the isomerization of the C, 
and higher hydrocarbons under conditions where the 
olefin complexes are suppressed. 


_ Hydroforming 

Catalytic dehydrogenation is quite effective for 
converting normal paraffins of C, and higher molecu- 
lar weight and six carbon atom ring naphthenes into 
aromatics. When applied, however, to fractions of 
naphtha from crude, catalytic dehydrogenation, while 
yielding large quantities of aromatics, does give quite 
high coke yields which is detrimental due to the high 
cost of equipment involved in burning off the coke 
from the catalyst. In order to decrease the coke for- 
mation, carrying out of the dehydrogenation opera- 
tion under a hydrogen partial pressure has been quite 
helpful. This operation, involving catalytic dehydro- 
genation in the presence of hydrogen, is known as 
hydroforming. In its present commercial application, 
naphtha vapor along with recycled hydrogen is passed 
through a fixed catalyst bed for a certain period. Dur- 
ing this dehydrogenation operation, there is a net 
production of hydrogen. Coke deposition on the cata- 
lyst is not completely eliminated so that the catalyst 
must be periodically regenerated by burning with air 
or oxygen-containing flue gas. Normally two or more 
reactors are provided, one reactor being used for the 
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dehydrogenation operation while a second reactor is 
being regenerated. A typical flow sheet for the opera- 
tion is given in Figure 5. It will be noted from this 
figure that naphtha vaporized in a furnace is mixed 
with hot recycled gas which contains a high percent- 
age of hydrogen. This mixture flows through the re- 
actor and then to condensing equipment where the 
product is removed. The cooled gas is recycled back 
to the feed end of the system. Excess gas is removed 
by purging and can be used if desired for certain 
types of hydrogenation. Some cracking occurs in the 


End Use 


Fraction fon Crude Processes Used _ 
0.7 Direct Fuel 





Gas 
Cy 


1.7 Fract ionation 
} Aviation Gasoline 


Isomerization 
Alkylation 
Dehydrogenation 


C5 e Direct 
% ° Fract ionation 
C7-200°F. 


Butadiene 


Aviation Gasoline 
Isomerization 


Aviation Gasoline 
Synthetic Aromatics 


200-290°F. Direct 


290-350°F. 
Butadiene 


Aviation Gasoline 
Butadiene 
Isobutylene for 


350°F.-Crude Bottoms ° 
Butyl Rubber 


FIGURE 1 
Processing of Crude Oil 


dehydrogenation operation and the products are sep- 
arated by fractionation. If it is desired to isolate pure 
aromatics, the proper fraction of hydroformed mate- 
rial is subjected to an extraction operation. 

Hydroforming produces aromatics primarily by de- 
hydrogenation of six-carbon-atom-ring naphthenes 
and is not effective for production of aromatics from 
paraffins. As an example, toluene is produced by de- 
hydrogenation of methyl cyclohexane. Xylenes are 
produced by catalytic dehydrogenation of dimethyl 
cyclohexane. These reactions are illustrated in Fig- 
ure 6. In addition certain amounts of toluene and 
xylenes may be produced by cracking of higher alky- 
lated aromatics either present in the feed or produced 
during the hydroforming operation. There is also 
some formation of aromatics from five-carbon-atom- 
ring naphthenes which presumably are first isomer- 
ized into six-carbon-ring naphthenes. 

The first major application of hydroforming for 
production of war products has been to produce syn- 
thetic toluene for use in making TNT. The first com- 
mercial plant installed for this purpose which has 
been in operation for a considerable time is producing 
toluene at a rate equivalent to about twice that pro- 
duced by the whole coal-tar industry. Without this 
development of the hydroforming process, this coun- 
try would be in a very serious position in regard to 
toluene supplies. Additional plants for production of 
synthetic toluene have been installed. As brought 
out earlier in the discussion, the hydroforming pro- 
cess when operating on the proper naphtha fraction 
will produce high-quality aviation gasoline and it 
seems likely that there will be widespread use of this 
process for this purpose. 

Cracking has been described as a process for mak- 
ing “little ones” out of “big ones,” that is, it is a pro- 
cess for converting higher-molecular-weight hydro- 
carbons into lower-molecular-weight hydrocarbons. 
Cracking can be accomplished by the action of heat 
alone, which is known as thermal cracking, or by the 
action of a catalyst under conditions which give neg- 
ligible thermal cracking, which is known as catalytic 


1 Houdry, Burt, Pew, Peters, Proc, A.P.I. 19 (III) 133 (1938). 
Simpson, Evans, Hornberg, Payne, Proc. A.P.I. Nov, 11, 1942. 
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cracking. The catalyst not only accelerates but also 
directs the course of the cracking reaction to give 
higher-quality products and better yields of the de- 
sired products. During the course of a cracking re- 
action the catalyst feed becomes fouled with tar 
or coke and must be revivified by removal of the tar 
or coke by burning with air. 

Three types of catalytic cracking processes are be- 
ing widely applied. These are: 

1. The Houdry Process. 

2. The Fluid Catalyst Process, 

3. The Thermofor Process. 

The Houdry Process utilized the conventional 
fixed-bed principle of carrying out catalytic reactions, 
In this process, oil vapor is passed through a fixed 
catalyst bed where cracking occurs. The cracked 
products are seperated into desired constituents by 
fractionation. After the cracking operation has been 
carried out for a certain period in one reactor, the 
oil-vapor stream is switched to another reactor while 
the first reactor is regenerated by burning the coke 
off the catalyst with air. Generally, several reactors 
are used. By switching the oil-vapor stream from one 
reactor to another, continuity of the cracking opera- 
tion is achieved. The reactors themselves are treated 
in an intermittent manner, going through alternate 
cycles of cracking and regeneration. 

In the fluid catalyst and Thermofor Processes, cat- 
alyst is continuously circulated through a reaction 
vessel, then to a regeneration vessel and then back 
to the reaction vessel. These processes are truly con- 
tinuous in character. The Thermofor Process uses 
catalyst in the form of coarse granules and circula- 
tion is carried out through the use of mechanical con- 
veyors. In the Fluid Catalyst Process, circulation is 
accomplished by the application of principles not 
previously applied commercially which will be dis- 
cussed later. In both processes as now applied oil 
normally in the form of vapor is passed through the 
cracking reactor where cracking occurs and cracked 
products are sent to suitable fractionation equipment. 
Air is blown through the regeneration vessel for 
burning the coke deposited on the catalyst. Both the 
Houdry and Thermofor Processes have been dis- 
cussed? rather fully previously and will not be dealt 
with in detail here. 
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FIGURE 2 
Alkylation Reactions 


The fluid catalyst operation represents a new meth- 
od of carrying out industrial catalytic reactions. In 
its broadest sense it represents a.new method of in- 
dustrially handling solids and of controlling the tem- 
peratures of gaseous or vapor reactions. In this pro- 
cess, the catalyst is used in the form of powder and 
is handled in such a way that it is maintained in a 
freely flowing or fluid condition at all times. In this 
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form, it can be made to flow like a fluid such as water 
and the process derives its name from this property 
of the catalyst. Circulation of catalyst in large quan- 
tities between the reaction or cracking vessel and the 
regeneration vessel is accomplished without use of 
any moving parts. This is done by application of the 
gas-lift principle which is used for handling liquids. 
Build up of pressure to promote catalyst circulation 
is accomplished through use of a standpipe contain- 
ing catalyst of high density which provides a gravity 
fluid head against a leg of catalyst of lower density. 
The amount of pressure that can be built up depends 
only on the height of standpipe used. 

A diagram showing the principle of the fluid cata- 
lyst process is given in Figure 7. It will be noted that 
the diagram is divided into two parts, one portion 
being the reaction section and the other the regenera- 
tion section. Catalyst from a standpipe is introduced 


into the oil vapor entering the system and is carried 
by the oil vapor up into a reaction vessel of rela- 
tively large cross section, The mixture of catalyst 
and cracked products flows from the top of the re- 
action vessel into a cyclone separator where the bulk 
of the catalyst is separated from the cracked prod- 
ucts. The cracked products pass on to suitable frac- 
tionation equipment. The spent catalyst which con- 
tains some coke deposited from the cracking reaction 
flows from the cyclone separator to a spent-catalyst 
hopper and then down a standpipe where a high 
density is maintained and which is used to build up 
pressure. From the standpipe the spent catalyst flows 
by gravity into an air stream and is blown up into the 
regeneration vessel which is also of relatively large 
cross section. The mixture of flue gas and regenerated 
catalyst flows from the top of the regeneration vessel 
into a cyclone separator where the bulk of the catalyst 
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is separated from the flue gas. The regenerated 
catalyst then flows into a regenerated catalyst hop- 
per, thence down a standpipe where high catalyst 
density is maintained to build up pressure. From the 
standpipe the regenerated catalyst again flows by 
gravity into the oil-vapor stream, thus completing 
the cycle. The upward velocity of oil vapor or air in 
the regeneration and reaction vessels is low. There 
is a tendency for the catalyst to settle out against 
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FIGURE 5 
Hydroforming Process 


the up-flowing gas or vapor stream. As a consequence 
of this settling out or slipping action, it is possible 
to build up a relatively high density of catalyst in 
these vessels. While the catalyst is at a high density 
in the vessels, it is nevertheless extremely turbulent, 
resembling in many aspects a boiling liquid. Due to 
the high turbulence of catalyst, it is possible to main- 
tain very uniform temperatures throughout the 
catalyst mass in these vessels. 


A flow sheet showing one type of design for a fluid 
catalyst cracking plant is given in Figure 8 which is 
similar in principle to Figure 7. Oil is vaporized in a 
furnace and then enters the catalytc section of the 
plant. Regenerated catalyst flowing down a standpipe 
is introduced into the oil-vapor stream and is blown 
up into the reaction vessel in which a relatively high 
catalyst density is maintained due to the settling 
action of the catalyst against the vapor flow pre- 
viously described. Catalyst and cracked products pass 
to a series of three cyclone separators where essen- 
tially all of the catalyst is removed. Cracked products 
containing a very small amount of catalyst flow to 
the product fractionating system. The catalyst sepa- 
rated in the cyclone separators is collected in a 
spent catalyst hopper and from there flows down a 
standpipe to meet the regeneration air stream. This 
stream of regeneration air carries the catalyst into 
the regenerator where due to the slipping action of 
the catalyst a high relative density of catalyst is 
maintained. The mixture of flue gas and catalyst from 
the regeneration vessel passes first to a series of three 
cyclone separators and then to an electrical precipi- 
tator for catalyst recovery..The flue gas leaving this 
dust-collecting system, contains only a minute 
amount of catalyst. The catalyst from the dust sepa- 

ration equipment is collected in a regenerated 
catalyst hopper. From this hopper the regenerated 
catalyst flows down two standpipes. The catalyst 
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Catalyst Flow in Fluid Cracking Process 








flowing down one of these standpipes meets fresh oil 
vapor, thus completing its cycle. The catalyst flowing 
down the other standpipe meets a small quantity 
of regeneration air and is blown up through tube 
and shell coolers which assist in removing the heat 
evolved in burning off the catalyst. This quantity of 
heat in the design of plant shown is normally much 
greater than can be put into the oil through the hot 
regenerated catalyst. The heat removed in the tube- 


and-shell coolers may be used for preheating oil, 
generating steam and other purposes. 

The cracked products which leave the catalytic 
system pass, as brought out above, to suitable frac- 
tionating equipment. Normally, this fractionating 
equipment will isolate C, fraction, C, fraction, avia- 
tion gasoline boiling above C, fraction, heavy naph- 
tha, domestic heating oil and heavy cycle gas oil. The 
isobutane and C, olefins are used to produce alkylate 
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for aviation gasoline or as an alternate some of the C, 
olefins may be used for production of raw materials 
for synthetic rubber. The C, fraction may be either 
used directly in aviation gasoline or subjected to fur- 
ther processing before such use. The catalyst carried 
over by the cracked products is collected at the 
bottom of the primary fractionation tower and may 
be pumped back to the catalyst system as a slurry 
in cycle gas oil or may be returned to the catalytic 
system by other means. 

Three large fluid-catalyst, cracking units are now 
in successful commercial operation and a large num- 
ber of additional units are now being erected. 

Figure 9, a photograph of such a unit, was used as 
the first illustration of this article. 

The fluid catalyst principle has important applica- 
tion to controlling the temperatures of vapor or 
gaseous reactions whether a catalyst is required or 
not. In the case where no catalyst is desired, an inert 
powder may be used to replace the catalyst. As has 
been brought out before, in vessels such as the re- 
action or regeneration vessel, in a cracking unit, the 
catalyst although of relatively high density is in an 
extremely turbulent state. Because of this turbulence, 
the temperatures throughout the vessel are essen- 
tially identical. For example, in the regenerator of a 
typical large commercial unit, there will be a heat 
liberation of 120 MM Btu per hour. With this high 
degree of heat liberation, the maximum difference 
found at different points of the vessel has been less 
than 5° and this difference probably reflects in- 
accuracies of temperature measurement rather than 
any real difference in temperature. The presence of 
the catalyst or inert powder gives the mixture in the 
vessel heat capacity, thus guarding against rapid 
temperature fluctuations. Heat can be removed or 
added to the system by circulation of catalyst 
through heat exchangers as are used on the regenera- 
tor in the diagram shown of the catalytic-cracking 
plant, This use of the fluid catalyst principle can be 
applied whether or not the catalyst needs revivifica- 
tion and also where no catalytic effect is desired. One 
application would be for controlling the reaction tem- 
perature in the oxidation of aromatic compounds and 
particularly for the production of phthalicanhydride 
from naphthalene. It is believed that the fluid catalyst 
principle may have application in metallurgical 
processes for reduction of ores and other operations. 
The principle would appear to have application to all 
types of reactions involving temperature control of 
gases, vapors or solids. 


Aviation Gasoline 


An indication of the source of high-octane-number 
aviation gasoline was given in Figure 1. This figure 
indicated means for processing virgin naphtha and 
gas oil for production of aivation gasoline. In general, 
virgin naphtha from certain types of crudes are of 
sufficient high octane number to be used directly in 
aviation gasoline. The lower-octane-number material 
can be isomerized or further processed to give naph- 
thas of sufficiently high octane number to go into 
aviation gasoline. Hydroforming may be applied to a 
virgin naphtha fraction having a boiling range of say 
200 to 300° F. for preparation of an aromatic blending 
agent to be used in aviation gasoline. For conversion 
of gas oil into aviation gasoline and aviation-gasoline 
raw materials, such as isobutane and butylenes, cata- 
lytic cracking has most general application. Figure 
10, illustrates the application of one type catalytic 
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cracking for production of aviation gasoline. From 
100 barrels of gas oil charged plus 9.7 barrels of iso- 
butane there is produced 56.9 barrels of aviation gaso- 
line which is considerably higher in octane number 
than existing requirements. For this reason, it is 
possible to blend in 21.5 barrels of virgin naphtha 
which in itself is not of sufficiently good octane 
number for direct use, to give a total of 78.4 barrels 
of aviation gasiline meeting 100-octane specifications 
for each 100 barrels of gas oil cracked. It will be 
noted that this operation involves alkylation of ole- 
fins and some further processing of a portion or all 
of the catalytic naphtha. In addition to the 78.4 
barrels of aviation gasoline there is produced 6.6 
barrels of heavy naphtha to be used in motor gasoline 
and 35 barrels of cycle gas oil. The latter may either 
be further processed or used as light fuel oil. Catalytic 
cracking is essential for production of the large 
quantities of high-octane-number gasoline required 
for the war. 

In addition to catalytic cracking, hydrogenation is 
being applied on a limited scale for production of 
aviation gasoline from gas oils. In general, where 
new equipment is involved, the hydrogenation opera- 
tion is not as attractive as catalytic cracking. Hydro- 
genation is also being applied for converting certain 
olefinic polymers to high-octane saturated compounds 
suitable for use in aviation gasoline. 


Butadiene 


3utadiene for use in the manufacture of synthetic 
rubber is being produced both from normal butane 
obtained from natural gas fields or refinery operations 
and from normal butylenes obtained from cracking, 
and particularly catalytic cracking. In addition, a 
certain amount of butadiene is being obtained, as 
brought out previously, from severe thermal crack- 
ing operations. This latter production is part of the 
so-called “quick” butadiene program. 


Production of butadiene from butane is really a 
two-step operation involving, first, the production of 
normal butylene from normal butane and then the 
conversion of the normal butylene to butadiene. Both 
of these steps are carried out in the presence of 
catalyst. Production of butadine from _ refinery 
butylenes involves, first the segregation of normal 
butylenes and then the conversion of normal 
butylenes to butadiene through the use of catalyst. 
The processes being applied for conversion of normal 
butane to butadiene have been developed by Uni- 
versal Oil Products Company, Phillips Petroleum 
Company and by Houdry Corporation. The process 
used for conversion of normal refinery butylene to 
butadiene has been developed by Standard Oil De- 
velopment Company. Schematic flow sheets of the 
processes starting with normal butane and starting 
with refinery butylenes are shown in Figure 11. It 
will be noted that both operations involve about the 
same number of steps. In the case of starting with 
field butane, the normal butane must first be isolated. 
This is then converted in two catalytic stages into 
butadiene, the conversion per pass, however, being 
incomplete. Separation of lighter products occurs 
between both steps. These lighter products are hydro- 
gen and products of cracking. The C, fraction isolated 
after the second catalytic step is subjected to extrac- 
tion to remove the butadiene. Unconverted C, fraction 
is recycled. Where refinery butylenes are the starting 
material, normal butylenes must first be segregated 
although it is not essential to produce a fraction of 
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FIGURE 10 
Aviation Gasoline Production by Fluid Catalytic Cracking 








high purity. This normal butylene fraction is then 
subjected to catalytic dehydrogenation and in this 
step some cracking occurs and the conversion is not 
complete. The product produced is fractionated to 
give a C, fraction containing the butadiene. This 
fraction is then extracted to remove the butadiene 
and the unconverted material is recycled. Equipment 
is being installed to produce butadiene from both 


raw materials on a relatively large scale. The major 
portion of butadiene produced from oil will, however, 
be produced, using refinery butylenes as the raw 
material, 

The synthetic-rubber program involves production 
of Butyl rubber on a relatively large scale. The main 
raw material for Butyl rubber is isobutylene which 
can be removed from refinery C, fraction by extrac- 
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After running 500 hours on high quality mineral oil 


After running 1000 hours on oil containing detergent additive 


FIGURE 12 


Pistons from Laboratory Single Cylinder Diesel Test Engine 


tion. The bulk of isobutylene used for Butyl rubber 
will originate from catalytic cracking. 


Other Developments 
There have been important developments along 
other lines. A great deal of military equipment re- 
quires for best performance lubricating oils having 
special detergent properties. These detergent proper- 
ties are contributed by special addition agents and 
oils containing these addition agents tend to keep 


Treated Untreated 
FIGURE 13 


Water soaked gravel coated with asphalt 
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carbon and lacquer deposits from forming on various 
parts of the engine, with the result that the engine 


is maintained in a much cleaner condition than 
would otherwise be the case. As an example of this, 
Figure 12 shows a photograph of engine parts after 
tests on the same base oil under otherwise the same 
conditions with and without the use of an addition 
agent. The difference in cleanliness of these parts is 


quite striking. 
[Continued on page 116] 





Treated Untreated 
FIGURE 14 
Twenty-hour water immersion test, water soaked gravel 


coated with asphalt 
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Determination of High-Pressure 


Vapor-Liquid Equilibrium 


JOHN GRISWOLD, D. ANDRES and V. A. KLEIN 
The University of Texas, Austin, Texas 


= processes for synthesis of organic chemicals 
and hydrocarbon reactions at high pressures are be- 
ing rapidly developed. In a number of processes, one 
or more components of a reaction mixture must be 
separated by distillation or fractionation at the pres- 
sure prevailing on the system. Hence a simple, rugged 
apparatus with which dependable high-pressure va- 
por-liquid equilibria may be obtained will be widely 
useful. Such an apparatus is hereinafter described. 
It is constructed entirely of metal, and is not limited 
either by strength of materials or in usable tempera- 
ture and pressure range. 


Earlier Methods 


Many methods of obtaining atmospheric vapor- 
liquid equilibrium data have been devised. Only a 
few of these have been generally used for high-pres- 
sure determinations. These will now be briefly dis- 
cussed. 


1. Differential Distillation 

The oldest method of obtaining vapor-liquid equi- 
libria** is to distill a small sample from a large quan- 
tity of liquid. If proper precautions are taken to avoid 
refluxing, the method is capable of good results. It is, 
however, quite sensitive to the operator’s technique. 
High-pressure data obtained in the past by this meth- 
od are more often self-inconsistent and greatly in 
error than even approximately correct. 


2. Static Method 


A liquid heated in contact with its vapor must come 
to equilibrium with it at a constant temperature. It 
is theoretically possible to withdraw liquid and vapor 
samples simultaneously from a system at equilib- 
rium. Use of this procedure has, however, been lim- 
ited, because of the difficulty or uncertainty of ob- 
taining a representative vapor sample. 


3. Dew-and-Bubble-Point Method 


Equilibrium data on binary systems may be calcu- 
lated from dew points and bubble points of a series 
of known mixtures. This method has been extensively 
used in recent years for determining properties of 
binary hydrocarbon systems, by Cummings’, Kay’, 
Lacey® and others. It can be used to obtain specific 
volumes simultaneously with the equilibrium data. 
It is not applicable to ternary or complex systems 
and has other disadvantages which were pointed out 
by Gilliland”. " 


4. Recis culation Method 

Othmer’ popularized a very convenient, simple, 
and dependable method of obtaining atmospheric 
and sub-atmospheric pressure equilibrium data by 
continuously boiling the liquid, condensing the vapor, 
and allowing the condensate to fill a separate cham- 
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Tw development and construction of a simple, rugged 
and dependable apparatus for determining vapor- 
liquid equilibria is described. The apparatus is con- 
structed of metal and may be used for any non-corro- 
sive system up to its critical pressure and temperature. 

New vapor-liquid equilibria for the benzene-toluene 
system to 500 pounds per square inch and 280° C. are 
presented. 

This manuscript is reprinted from Transactions of the 
American Institute of Chemical Engineers 39, 2, (April, 
1943). It is the result of work done in the Department 
of Chemical Engineering at the University of Texas 
under the direction of Professor John Griswold, one of 
the authors. D. Andres is now with Lubri-Zol Corpora- 
tion, Cleveland, Ohio, and V. A. Klein is with Dow 
Chemical Company, Freeport, Texas. 











ber and continuously overflow back into the still. To 
apply this principle to high pressure operation, sev- 
eral experimental difficulties not in evidence during 
low pressure operation must be overcome. 


Gilliland*® overcame these difficulties and with an 
apparatus constructed largely of glass obtained ac- 
curate data on the propane-isobutylene system to 636 
pounds per square inch, absolute, and 300° F. (149° 
C.) and upon certain other systems. 

Gilliland’s equilibrium still consisted of a glass cyl- 
inder sealed by neoprene packing. There are limita- 
tions to his apparatus, as imposed by the high-tem- 
perature strength of glass and the thermal and chem- 
ical stability of the sealing gasket. 


The New Apparatus 


A sectional view of the new apparatus (before 
insulation) is shown in Figure 1. The experimental 
difficulties which had to be overcome for high-pres- 
sure operation follow: 


(a) The temperature coefficient of pressure in- 
creases and the latent heat of vaporization decreases 
with increasing pressure-temperature level. There re- 
sults a greater tendency for the condensate to flash 
as it returns to the still without thoroughly mixing 
with all of the liquid in the still. 


(b) The vapor density is higher, and that of the 
liquid lower than at atmospheric pressure. Hence 
there is greater danger of entrainment and also of 
backflow surges of liquid from still to condensate 
chamber at the higher pressures. 


(c) In the Othmer apparatus, the pressure is held 
constant by the atmosphere or other reservoir of inert 
gas. The inert gas collects in the condenser and con- 
densate chamber, allowing the condensate to remain 
cold and thereby automatically limits the heat re- 
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FIGURE 1 


A—Heater leg of still. 

B—Circulation pipe. 

C—Drain. 

D—tLiquid sample outlet. 

E—Thermowells. 

F—Wall thermocouples. 

G—Main body. 

H——Compensating heater winding. 

i—End plugs of still and vapor condensate chamber, 

J—Position of alundum heater winding holder. 
(Norton No. MD28278, Alundum RA 98.) 

K—Evacuation vent. 
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L—Vapor line. 

M—Condenser shell. 

N—Capillary steel pressure gauge tubing. 

O—'Y,” extra heavy pipe nipple. 

P—Vapor condensate chamber. 

Q—Ball check valve stop. 

R—3/16” steel ball check valve. 

S—Body and seat of check valve. 

T—Vapor condensate return line. 

U—Vapor sample outlet. 

All valves are 44” size drop-forged steel, 3000 p.s.i max. 
working pressure. (Henry Vogt Machine Co., Louisville Ky.) 











Petroleum Refiner—V ol. 22, No. 6 





or eh oe 


Qa. Qa st 4 


wm 


St 
CC 


SO 


de: 


ler 
an 
she 
tur 
ne 
der 
tus 














moved at the condenser to the heat input at the still. 
The slight solubility of air or inert gas causes no dif- 
fculty at pressures up to atmospheric. At higher 
pressures the increased solubility of gas was found 
to have an appreciable effect on vapor-liquid equilib- 
rium, and inert gas could not be used. The problem 
was solved by removal of all inert gas from the sys- 
tem, maintaining the pressure or temperature at the 
desired value by balancing heat removal at the con- 
denser with heat input to the still. 

The equipment to be described is the result of three 
successive attempts or designs to secure an easily 
operated, dependable apparatus. Its critical features 
are: 

1. A circulation-pipe and collar in the heater sec- 
tion, to insure adequate mixing of condensate and 
still liquid before the vapor is released from the boil- 
ing liquid. 

2. Ample vapor space .above the boiling liquid so 
that entrainment is negligible. 

3. A condenser constructed in several sections, so 
that condensing surface as well as type of cooling 
fluid may be altered to suit the system and the tem- 
perature level. 

4. A ball-check valve in the condensate return line 
to prevent backsurges during momentary fluctuations 
of heat input or removal, or while withdrawing sam- 
ples. The back pressure caused by this valve main- 
tains a higher liquid level in the condensate chamber 
than in the still, hence the valve design fixes the ver- 
tical position of the condensate chamber with respect 
to the still. 


Construction of Apparatus 

Many of the parts may be made from extra-heavy 
and double-extra-heavy pipe. All pressure outlets, 
small connecting lines and the two thermowells are 
made from %-inch extra-heavy pipe. All direct pipe 
connections on the apparatus are welded in place. 

The heater leg or reboiler A is machined from 
solid steel to the dimensions of double extra heavy 
1¥%-inch pipe. The circulation pipe B measures %- 
inch outside diameter by 34-inch inside diameter by 
438 inches long. On one end, a ring made from 1/16- 
inch sheet iron is welded to form the 134-inch diam- 
eter collar. Three equally-spaced legs made from 
welding rod are spot-welded to the collar, the as- 
sembly centered in A and the legs spot-welded in 
place. 

The main body G is of 35-inch outside diameter 
by 3-inch inside diameter steel tubing (a section of 
boiler tube). The end-plugs I are %%-inch thick, 
threaded, V-notched and welded in place. Thermo- 
wells E at top and bottom are 2 inches long. Outside 
wall thermocouples are formed at points F by spot- 
welding 28-gauge constantan wire to the body. A 
common lead wire of iron is used, which is spot- 
welded to the condenser shell at M. 

The vapor line and condenser tube consist of a 
single piece of pipe bent as indicated, with the ends 
threaded, screwed into place, and welded. The con- 
denser shell is made of 15-inch conduit tubing, 
Welded to form a unit of four sections with the 
lengths shown. The partitions are 1/16-inch thick 
and welded in place. The coolant connections are 
short %-inch pipe nipples. For operation at tempera- 
tures above atmospheric, the 6-inch section is not 
needed. If this limitation is permissible, the long con- 
denser section may be omitted and the entire appara- 
tus shortened by 6 inches. 
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The condensate chamber P is machined from stock 
to the dimensions of double-extra-heavy 1%-inch 
pipe. The condensate return line T consists of %4-inch 
extra-heavy pipe except for the check valve. S is the 
body and seat of the valve machined from solid stock 
to the same diameters as the pipe, and a %-inch hole 
drilled through the seat. The 3/16-inch steel ball R 
is held in place by a short length of welding rod in- 
serted through mounting holes drilled in the upper 
portion of the chamber, and then welded. The valve 
assembly is welded into the condensate-return line. 


There are five outlet connections altogether: C, D, 
K, O, and U, all of %-inch extra-heavy-pipe nipples. 
The pressure gauge is connected to O by %-inch 
outside diameter annealed steel pressure tubing. All 
other connections are closed by %-inch, 3000-pound 
steel valves. K is a vent, used for evacuating the ap- 
paratus. C is the drain. D and U are respectively the 
liquid and vapor condensate sample lines. The female 
half of a %-inch union is left in place on each; the 
other halves are left on the sample bombs. These 
bombs (not shown) are constructed of 1-inch extra- 
heavy pipe, with a valve at each end. Their capacities 
are 30 cc. for the condensate and 60 cc. for the liquid 
sample. The sample bombs and the entire apparatus 
were given a 3200-pound hydraulic test. 


Two separate electrical heating circuits are used. 
The reboiler heater contains 21 feet of 22-gauge Ni- 
chrome wire, wound into a coil and held in a Norton 
inside-wound, split electric furnace core. This heater 
is placed around the reboiler leg at J. The other wind- 
ing consists of 15 feet of 21-gauge Nichrome wound 
around the still body and insulated from it by a layer 
of asbestos paper. This winding is used to compen- 
sate heat loss from the still, so that fractional con- 
densation is avoided. 


The apparatus is insulated with 85 percent mag- 
nesia lagging. The thicknesses are 1-inch on the main 
body, 2-inch on the still heater portion, and %4-inch 
on the vapor line, vapor condensate chamber, and 
condensate return line. 


Operating Procedure 


A total charge of 600 cc. was used for each deter- 
mination. When the proper charge had been made 
up it was introduced into the apparatus through the 
liquid sample outlet, valve K being left open to al- 
low air to escape. The liquid sample valve was then 
closed, and the system evacuated through valve K by 
means of a water aspirator. The still and wall heat- 
ers were turned on and the system allowed to come 
to the desired temperature. The heat input was con- 
trolled by variable-voltage transformers. When the 
desired temperature had been reached, the coolant 
was circulated through the proper size condenser 
section. Heat input and heat removal were balanced 
by adjusting the voltage on the still heater or the 
coolant flow rate until the temperature remained con- 
stant at the desired value. At the lower temperatures, 
water was used as the coolant, but above 160° C. it 
was necessary to use air because water removed too 
much heat even using only the smallest condenser 
section. A weir was used to insure a constant flow 
rate of water, while the rate of air flow was main- 
tained constant with the aid of a small glass flow- 
meter. The still body was maintained 3° to 4° C. 
above the suill liquid temperature to prevent re- 
fluxing. 

Distillation rate studies were made by determin- 
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ing the amount of heat removed at the condenser. 
The heat of vaporization of the liquid was estimated 
and the distillation rate calculated. These studies 
showed that distillation rate had no effect upon the 
equilibrium values, within the limits at which all de- 
terminations were made. (See Table 1.) At the high- 
est distillation rates obtainable, the mass velocity in 
the vapor space above the liquid was only a small 
fraction of the allowable maximum non-entrainment 
vapor velocity as calculated from an equation by 
Souders and Brown™. For benzene and toluene, a 
1% total charge turnover was ample and could be 
obtained in 30 minutes at moderate boiling rates. The 
consistency of the equilibrium values over such a 
wide range of operating conditions is regarded as 


TABLE 1 
Range of Operating Conditions 








Maximum | Minimum 





Distillation Rate (cc. vapor/min.)................ 6000 500 
Total Charge (cc. liquid) 600 350 
Time of Operation after Attainment of Steady Con- 

ditions (Hours)... .. alae b 5 | 0.5 











TABLE 2 
Vapor Pressures of Purified Benzene and Toluene 








Pressure, Pounds per 
Square Inch, Absolute 





Benzene Toluene 





43.7 
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substantial evidence that true vapor-liquid equilibria 
were actually obtained. 


Benzene-Toluene Equilibrium 
In order to check the performance of the apparatus, 
a literature search was made for high-pressure data 
on binary systems—liquid at room temperature and 
atmospheric pressure—which were readily available 
and easily analyzed. Data were found on methanol- 
water’, ethanol-water*®, benzene-toluene* and_ben- 


TABLE 3 
Summary of Experimental Data for Benzene-Toluene 








Pressure, 
Mol Percent|Mol Percent! Pounds per 
Tempera- | Benzene in | Benzene in |Square Inch, 


Determination No. ture, °C. Liquid Vapor Absolute 
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of them revealed that in no case were the data both 
consistent and dependable. The benzene-toluene sys- 
tem was chosen for an experimental redetermination 
since the pure materials are readily obtained and the 
behavior of the system is that of a normal binary 
hydrocarbon mixture. 

As a simultaneous check on the thermocouples, 
pressure gauge, and reagents, skeleton vapor-pres- 
sure curves were run on the purified samples of ben- 
zene and toluene. The results are given in Table 2, 
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and plotted against data from the literature in Fig- 
ures 2 and 3. The agreement is seen to be perfectly 
satisfactory. 

Vapor-liquid equilibrium for this system near at- 
mospheric pressure has been well established for a 
number of years*. To define the system at higher 
pressures equilibrium determinations were made at 
120°, 160°, 180°, 200°, and 280° C. Attempts to obtain 
data at 300° C. [which is between the critical tem- 
peratures of benzene (288.5° C.) and toluene (320.6° 
C.)] were unsuccessful because of thermal decompo- 
sition to the extent of gas formation. The complete 
experimental data are summarized in Table 3. As a 
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preliminary check on their consistency, pressure iso- 
terms are plotted on Figure 4. The ends of the curves 
are the vapor pressures of the pure hydrocarbons. 
The data form substantially straight lines at tem- 
peratures to and including 240° C., while at 280° C., 
there is distinct curvature. Raoult’s law was found 
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to apply at temperatures up to 180° C., but substan- 
tial deviation was evident at 200° C. and higher tem- 
peratures. 

Isothermal y-x curves are given in Figures 5, 6, 7, 
and 8. A curve representing von Huhn’s experimental 
data at 120° C. is included on Figure 5 as an illus- 
tration of the need for a more accurate method of 
determination. 

Substantial deviation from Raoult’s law is evident 
from the data at 200° C., shown in Figure 6. At ele- 
vated temperatures and pressures, the equilibrium 
data should more closely fit curves calculated from 
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the fugacities, by the method developed by Lewis’. 
The generalized fugacity chart used was the one 
given by Weber’. The fugacity curve for benzene 
given by Sherwood" showed unsatisfactory correla- 
tion between the data and the generalized chart, hence 
was not used. The fugacity calculation for 200° C. 
gave a curve in substantial agreement with Raoult’s 
law. The same procedure resulted in a slight over- 
correction for the data at 240° C., but at 280° C. it 
represented the data to within experimental preci- 
sion. (See Figures 7 and 8.) 

Since rectification operations are conducted at sub- 
stantially constant pressure, the isopiestic plot (Fig- 
ure 10) was constructed by the following procedure: 
curves of constant liquid composition were inter- 
polated from the data, and plotted as equilibrium 
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vapor composition (y) against pressure, as on Fig- 
ure 9. From this plot, the isopiestic curves were 
readily constructed. 

The experimental points are not shown on Figure 
10, because the data were obtained as isotherms, 
Their inclusion would form another series of curves 
which sometimes cross the isopiestic curves and re- 
sult in a very confusing appearance. Temperatures at 
any pressure and composition may be read directly 
from Figures 4 and 9, which show the data. Most of 
the experimental points are also shown by Figures 
5, 6, 7 and 8. 


Accessories and Materials 


Temperatures were determined with iron-con- 
stantan thermocouples in the thermowells shown, us- 
ing a sensitive low-range portable potentiometer. 
Pressures were read to 1 pound on an 8-inch, 1000- 
pound-range Bourdon gauge, graduated in 10-pound 
divisions. The gauge was checked against a dead- 
weight tester before and after the work. The thermo- 
couples were calibrated in place by observing the 
temperature-pressure curve for water. The overall 
accuracy corresponded to approximately 0.5° C. 

For the hydrocarbons, 1° thiophene-free benzene 
and nitration-grade toluene were fractionated through 
a laboratory column packed with 18 inches of single- 
turn glass helices. Heart-cuts consisting of about 
80 percent of the original charges were retained for 
the experiments. | 

Analysis of the equilibrium samples was by boil- 
ing point, using the Cottrell-type apparatus shown 
in Figure 11, with a standard “benzol distillation” 
thermometer graduated in 0.2° C. divisions. The ob- 
served boiling points were converted to compositions 
(as mole percent benzene in liquid) by the use of the 
nomographic chart of Figure 12 which was prepared 
for the purpose. The data with which Figure 12 was 
developed were those of Rosanoff*, and Young’s well- 
known boiling-point-correction formula. An overall 
calibration of the nomograph, boiling-point appara- 
tus and thermometer was obtained by taking the 
boiling points of several known benzene-toluene mix- 
tures and plotting the deviations of these from cor- 
responding values read from Figure 12 at the known 
compositions and barometric pressures. These devia- 
tions are shown in Figure 13, which was used 
throughout the work. Figure 13 is dependable only 
for the individual thermometer and boiling-point ap- 
paratus with which it was determined. 
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Practical Design and Economics of 


Cathodic Units Applied in a Refinery‘ 


D. HOLSTEYN, Shell Oil Company, Inc. 


Bc cadani protection is an electrical method of 
minimizing or preventing corrosion of metals in con- 
tact with an electrolyte. For some time the method 
has been applied with great success to underground 
cables and pipe lines and is now being extended to 
the refining industry, not only to its complicated 
underground pipeline system, but also to the open- 
box- and shell-and-tube-type condensers. The appli- 
cation to tubular equipment, however, is still in the 
experimental stage. 

Excellent papers have been published on the tech- 
nical phases of corrosion and cathodic protection, 
and valuable information can be obtained from these 
papers. This paper, therefore, will confine itself more 
to the ‘practical design and economics of cathodic 
protection as applied in the Shell Oil Company refin- 
ery at Deer Park (Houston), Texas. 


Piping and Soil Conditions 


3ecause maintenance and replacement costs of 
underground pipe lines increased at such a high rate, 
cathodic protection was given a trial. 

To give some concept to those not familiar with an 
oil refinery layout and its intricate pipeline system, 
consider an area one mile square, half of which is 
taken up by storage tanks; the other half occupied 
by the refinery units and equipment, storehouses, 
work shops and offices. Steel, approximately equiva- 
lent to 600 miles of 4-inch line, is buried in this small 
area. These lines, varying in size from '%4-inch to 36 
inches diameter, fan out in all directions at different 
elevations, crossing and paralleling each other at dis- 
tances from several feet to less than %-inch. They 
carry crude oils, various petroleum products, water, 
ait, gas, chemicals, at different temperatures. Except 
for a few cases the lines are laid without a protective 
coating. 

The soil conditions throughout a refinery vary a 
great deal. Chemical spills, leaks in acid lines, seep- 
age from refinery sewers and sludge pits, all affect 
soil characteristics. Measured with the Shephard 
canes, this soil may show a resistivity of 5000 ohms 
per cc. at one point and a few feet away may measure 
as low as 100 to 200 ohms per cc. The pH value of 
the soils may vary from 2.8 to 9.0. Moisture content 


— 


*Before the cathodic section of the Petroleum Industry Electrical 
Association, Houston, May 5 and 6, 1943. 
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may be as high as 45 percent. Thus the corrosion en- 
gineer engaged in cathodic protection is confronted 
with many variables in approaching his problems. 


Criterion of Protection 


The consensus of opinion among corrosion engi- 
neers is that when the potential difference, measured 
in volts, between the pipe and a copper sulphate elec- 
trode in contact with the soil adjacent to the pipe 
measures .85 volt negative, complete protection is 
accomplished.? ? ; 

However, complete protection is achieved only 
when this potential exists all around the pipe. Poten- 
tial measurements are made at a maximum distance 
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of 2 inches from the pipe. ‘This criterion of protection 
is illustrated by the data from four sets of corrosion 
test coupons. See Figure 5. The coupons of low car- 
bon steel, were sandblasted and weighed and four 
coupons were attached to the pipe with No. 4 copper 
wire while four were left unattached. The four sets 
were placed around the pipe and left buried for 93 
days. See Figure 1. According to electrical measure- 
ments, all sets were subjected to different soil-to- 
coupon potentials and consequently to a varying 
amount of protection. 

Variations in soil-to-pipe potentials with their cor- 
responding distances to the lines are shown in a cross 
section of multiple lines under cathodic protection. 
See Figure 2. These variations bear out the fact that 
the current flow from the anode is directed downward 
into the earth and then emerges, to be collected by 
the pipe lines (cathode). The shielding or shadowing 
effect, caused by the adjacent lines on the uniform 
distribution of the current upon the pipe, is very pro- 
nounced. In Figure 2 a difference in potentials of as 
much as .42 volt may be noted on the fourth line from 
the right. 

Protection may also be based on current densities, 
but this is not as easily and accurately determined as 
the soil-to-pipe potentials due to the complicated lay- 
out of the groundbed. The method used to determine 
protection is to measure the amount of current col- 
lected by the lines at each end of the groundbed. 
Depending on soil conditions, such as percent mois- 
ture, chemical content and pH value, protection is 
considered achieved when current densities varying 
from 5 to 10 milli. amp. per square foot can be meas- 
ured. With the number of square feet of underground 
piping and the current dissipated by each anode 
known, assumptions may be made that protective 
current densities prevail over the entire area. In 
order to conclude more accurately the percent reduc- 
tion in corrosion, test coupons should be installed. 

An installation is given on Figure 4 in which pro- 


tection on the lines is shown to be obtained by soil- 
to-pipe potentials as well as by current densities. No 
repairs due to corrosion pit leaks have occurred since 
the installation went into operation about 2% years 
ago. A section of 550 feet was not placed under pro- 
tection because the lines were in good condition, in- 
dicating very little corrosion in that area. 

Several articles have been written based on labora- 
tory and field experiments tending to show that cath- 
odic protection assures complete elimination of cor- 
rosion. They include supporting data relating to the 
minimum current density per square foot and soil- 
to-pipe potentials required to obtain these results.*‘ 
Other investigations have established equations to 
eliminate the “cut and try” methods for the design of 
a cathodic unit.2® Diminishing frequency of corro- 
sion pit leaks on the lines considered under cathodic 
protection by soil-to-pipe potentials and/or current 
densities, confirm the published data. 

Due to the intricate pipe line system and the vary- 
ing soil conditions in the refinery, the “cut and try” 
method for the design of a cathodic unit is still fa- 
vored, together with the soil-to-pipe potentials of .85 
volt. 

Units 


Based on experience, it has been found that a recti- 
fier of 10 volts and 50 amperes d.c. capacity to oper- 
ate either on 220 or 110 volts a.c. is a desirable and 
economical unit for protecting approximately 10,000 
square feet of buried steel lines. The unit should be 
oil immersed, explosion-proof and protected against 
the corrosive atmosphere existing in a refinery. 

For economic reasons, meters may be omitted; the 
unit output being measured through accessible cali- 
brated shunts. 


Design of Groundbeds 


Basically, the design of a cathodic unit for bare 
parallel and crossover piping does not differ from that 
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Contours of Soil-Pipe Potentials 
to CuSO, Electrode 
on bare parallel piping 
SCALE ("= 20" 





20 


Abandoned Line 





FIGURE 2 


Cast Iron 
Lines 


Top of ground 





° 
ae" 








Petroleum Refiner—V ol. 22, No. 6 








y - 


a- 
35 


r- 
id 
)0 
e 
st 


1€ 
i- 


re 
at 








for any other underground or submerged structure, 
other than in the limited area for groundbed or anode 
locations. 

Groundbeds or anodes are made out of junk pipe, 
varying in sizes from 4 inches to 8 inches in diameter 
and from 8 feet to 15 feet in length, placed vertically 
in the ground. 

Locations for anodes are selected after studying 
conditions existing in the area. From leak records 
and visual inspections of the lines, or soil potential 
surveys over the lines®, the corrosive areas are out- 
lined on a print. The position of the lines with re- 
spect to each other and to adjacent equipment, soil 
conditions, drainage and soil resistivity are also 
noted. 

It often happens that anodes must be placed as 
close as 4 feet to the nearest line and consequently 
the current spread per anode is very limited. Smaller 
anodes, closely spaced, are selected for these in- 
stances, while larger anodes are located in the areas 
where the number of square feet of piping increases, 
e.g., with crossover piping. Deep seated anodes are 
favored in areas where locations can be utilized only 
on one side of the pipe alley, in order to obtain a 
greater current spread and therefore protection on 
the outside lines farthest away from the anodes. As 
many as twenty-four lines of different size may be 
found in one alley. , 

Seldom less than twenty anodes per groundbed per 
unit are first installed. They may vary in size and 
length. The fact that this type of groundbed may be 
regarded as excessive or expensive is overshadowed 
by the advantages of having a fairly well controlled 
distribution of current without the use of resistors, 
thus resulting in more equal soil-to-pipe potentials 
or current densities, a lower overall resistance, lower 
priced equipment and a longer life of the system.* 


Test Run and Adjustments 


After a new unit has been in operation for approxi- 
mately five days, the soil-to-pipe potentials or cur- 
rent densities are observed. Interpretations of these 
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measurements may show if and where additional 
anodes should be added in order to obtain the desired 
protection. If this protection cannot be acquired at 
the points where needed, resistors may be used. The 
resistors, commonly called resistance bonds, usually 
consist of copper or iron wire and have the primary 
purpose of introducing a resistance in the electrical 
circuit. See Figure 3. They are connected between 
pipe lines and the current flow collected by the lines 
is thereby controlled and consequently will affect the 
soil-to-pipe potentials. Numerous measurements and 
adjustments must be made to obtain the proper value 
of the bonds for the desired decrease or increase in 
potentials. Often the effect is negligible due to the 
existing soil conditions as well as the number and 
position of the lines with respect to each other. There- 
fore, the use of resistance bonds has been practically 
abandoned in the refinery. In some cases, the desired 
potential can be obtained only by the use of horizon- 
tal anodes placed directly over the lines. 


Economics 


In considering the economics of the units now in 
operation a payout period of 10.6 months has been 
calculated, based on the comparison of the past ex- 
perience with unprotected bare lines and assumed 
conditions for protected lines. 


Assuming: 


a. The average life of an unprotected line under 
more than normal corrosive soil as seven years. 

b. The life of a protected line under same condi- 
tions as 26 years. See Figure 5. 


c. The cathodic unit life as 10 years and the instal- 
lation cost per unit as an average of $1000. 


d. Average protection of 10,000 square feet of pipe 
surface per unit at an operating cost of $175 per 
year, including supervision, renewal of ground- 
bed and power cost. 


e. The average price per square foot of pipe in- 
stalled as $1.35. This figure may differ to the 
extreme, depending on working conditions in 
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Typical Cathodic Protection Unit. 
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Soil to Pipe Potential in Volts 


Piping cost per square foot per month for 26 years: 
(10,000) (1.35) — 4327 


(26) (12) meen 
Total cost per square foot per month 66.18 
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It may be said that the success and economy of Coupon | Weight Lose | Wegne Lees | SoH Pee | camnene waite 


Group in Groms in Groms Potential 
(Unprotected Life = !.0) 


cathodic protection on underground piping in the re- Number | (Unprotected) | (Protected) | in Volts | in Corrosion 
finery proper has caused the program to be extended 
to other areas in the plant. 


1Starr Thayer, A.P.I. Convention, 1933. 

2V. L. Neely, A.I.E.E. Symposium, Houston, Texas. 
8’ Walter F. Rogers, Petroleum Engineer, 1940-41. 
4W. Ryland Hill, Petroleum Engineer, 1941. 

5 Gordon N. Scott, Petroleum Engineer, 1941. 

*O. C. Mudd, Oil & Gas Journal, 1942. FIGURE 5 





1 1.025 0.039 0.300 96.2 26.2 
2 0.722 0.057 0271 92.1 12.7 
3 0 435 0.295 0 228 32.2 15 
4 0.905 0.740 0.120 18.2 1.2 
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Reclamation of Cracking Still | 
Furnace Tubes 


L. V. HILE 
Welding Foreman, Phillips Petroleum Company, Borger, Texas 


= the spring of 1940 it was decided that 
something must be done about an accumulation of 
some two hundred used 4 - 6 percent chrome, .5 per- 
cent moly, 4-inch x 5-inch furnace tubes, so an 
experimental test was ordered. With the help of a 
metallurgist, tests were made and it was decided that 
“hese tubes could be reclaimed by arc welding. 


Grading of Used Tubes 


It was obvious that there would be more than 
one wall thickness or condition, as this accumulation 
of tubes was from different stills. It was necessary 
to work out a method of grading. This work of 
grading the used tubes was done by the inspection 
department. This department decided that the differ- 
ent grades would be identified by No. 2, No. 3, and 
No. 4; No. 2 and No. 3 to be used in cracking stills at 
about 800 psi and No. 4 to be used in reboiler fur- 
naces at 300 psi. Most of the wear from corrosion 
and erosion was at each end of the tube. The follow- 
ing method of grading was worked out. 


No. 2 Condition 


Calipered and marked for cutting and beveling. 

Minimum wall thickness: .48 inch to .59 inch. 

Maximum wall thickness: .62 inch. 

OD of tube: 5 inches. 

Length of tube: 26 feet - 0 inches, 27 feet - 0 
inches, 28 feet - 0 inches, and 29 feet - 0 inches. 

Chamfer both ends of 26 feet - 0 inches and 27 
feet - 0 inches and weld 5%-inch wall thickness tip on 
each end (2 feet - 0 inches and 1 foot - 6 inches L. G. 
respectively), cut ends of the 28 feet - 0 inches tube 
as per marking below, and weld % inch wall tubing 
to make 30 feet - 0 inches furnace tubes. 


No. 3 Condition 


Calipered and marked for cutting and beveling. 
Minimum wall thickness: .39 inch to .47 inch. 
Maximum wall thickness: .62 inch. 

OD of tube: 5 inches. 

Length of tube: 26 feet - 0 inches, 27 feet - 0 
inches, and 28 feet-0 inches. Chamfer both ends of 
these tubes and weld 14-inch wall tip on each end to 
make 30 feet - 0 inches furnace tubes. 


No. 4 Condition 
Calipered and marked for cutting and beveling. 
Minimum wall thickness: .31 inch to .38 inch. 
Maximum wall thickness: .62 inch. 
OD of tube: 5 inches. 
_ Length of tube: 26 feet - 0 inches, 27 feet - 0 
inches, and 28 feet -0 inches. Chamfer both ends of 
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Tuts paper was one of the prize winning contributions to 
the industrial progress award program of the James F. 
Lincoln Arc Welding Foundation. The contest resulted in 
awards of $200,000 as a result of entries over a period 
of two and one-half years, covering research and accom- 
plishments in welding in every division of industry. 

Its presentation was made possible through both the 
Lincoln foundaiton and the author. 











these tubes and weld ¥%-inch wall tip to make 30 
feet - 0 inches furnace tubes. 


Marking of Tubes 


All tubing will be marked with cold chisel where 
tubing is to be cut. A plain chisel mark will indicate 
that tube end is to be chamfered for welding, a plain 
chisel mark with “¥” on short end (to be removed) 
will indicate that end is to be cut straight and the 
OD machined to 5 inches to remove mill scale. 
Figure 9 and 12 show how to stack tubes according 
to grades. Tubes are also numbered according to 
grade. Green paint indicates croloy No. 5 and red 
paint indicates croloy No. 3. 


Description of Tips 

All tips shall be cut from new (5 inches OD) croloy 
No. 5 tubing. Tips for No. 2 grade tubes shall be 
cut from 54-inch wall tubing. No. 3 and No. 4 grade 
shall be cut from %-inch wall tubing. The mill 
scale shall be machined from OD of the ends to be 
rolled in headers, and chamfered enc shall be reamed 
as per Figure 1. Length of tips shall be cut 1 foot - 0 
inches, 1 foot - 6 inches, and 2 feet - 6 inches. 

Figure 11 shows tips stacked as per different 
grades. 


Figure 13 shows tip welded to tube with thermo- 
couple in place. 


Design of Furnace 


The annealing oven was made something like a 
muffler type furnace as per drawing No. 2. This 
was made from two halves of a 24-inch pipe cut 2 feet 
long (Figure 13). Angle-iron pedestals were welded 
on bottom section and set in concrete. The top sec- 
tion was hinged to bottom section, openings were 
made in each end for tubes and a 4-inch pipe stack 
was installed in top half as per Figures 10 and 11. A 
burner was made from a 4-inch x 2-inch swedge as 
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DETAILS OF TIPS FOR #4 CONDITION TUBES 7 8 cop 


WELDING 35° 
ALL TIPS 


DETAILS OF TIPS FOR ALLOY TUBES 
FIGURE 8 


per Figure 12 and did very good. This was installed 
in the bottom section of the furnace at exact center 
of furnace on the lateral. This kept the fire from 
impinging on the alloy tube. The entire furnace 
was lined with 3 inches of “Insulcrete”. This proved 
to be a very efficient annealing furnace and a second 
one was made to increase our production. Figures 
10, 11, and 14 show furnace with tubes in place. 


Description of Jigs 

Special jigs are quite necessary for this type of 
work. Figure 4 shows details of thermocouple and 
stand to hold same. Figures 6 and 9 show details 
of copper back-up ring. This proved to be very 
successful as it kept the inside of the tube smooth 
while arc welding first bead. Figures 7 and 9 show 
line up clamp, which is very necessary to obtain 
perfect alignment and proper Y-inch spacing of tube 
and tip. In figure 9 there is also shown a ground 
clamp in end of tube. This clamps to end of tube 
and used bearing assembly is installed so that ground 
wire will hang in one position while tube is being 


FIGURE 9 


FIGURE 10 


turned for welding. Bearings are kept well oiled to 
prevent balls from arcing, also it prevents ground 
from arcing tube. 


Welding Procedure 


The following welding procedure was worked out 
with the aid of our metallurgist, (Figure 13 and 14), 
Preheat time: 600° F. - 650° F., 15 minutes. 
Weld time: No. 2 condition tubes, 30 minutes. 

With tube in furnace, line-up clamps are installed 
with 4%-inch opening between tube and tube tip. The 
thermocouple is removed and copper back-up ring 
installed. Tack welds are made at three equal 
spaces, tacks cleaned, and line-up clamp removed; 
first bead is then welded with %-inch, 4 - 6 percent 
chrome welding rod. Copper back-up ring is then 
removed, thermocouple reinstalled, and the first bead 
thoroughly cleaned with light air-scaling hammer 
before continuing with the welding operation. On 
No. 2 condition tube it will take four more beads 
with 5/32-inch rod to complete weld. Temperature 
will drop about 100° F. while welding first bead and 
then move up to 700° F. - 750° F. when weld is com- 
pleted. Fire must be cracked under tube while weld- 
ing. Welder will be protected with asbestos paper 
across fire in front of him. 

Heat is now brought up to 1370° F. 

(We use 1370° F. to stay on safe side of 

1425° F., which is critical temperature) 

Heat is held on 1370° F. on a straight 

line on recording instrument 30 minutes 


Heat is reduced to 900° F. - Slow 30 minutes 
Entire time requires 2 hours and 14 minutes 


All temperatures are recorded on a strip chart 
potentiometer, (Figures 13 and 14). When weld is 
cool enough it is stenciled with welders stencil, also 


30 minutes 


FIGURE 11 
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FIGURE 12 


a heat number. These are marked on recording 
instrument chart and filed for reference. The en- 
gineering department also takes a Brinell test on one 
out of approximately 25 tubes as a check on keeping 
this work on proper procedure. The Brinell is kept 
around 170 to 180 and feel safe up to 200 Brinell. 


The Cost of Welding Per Tip 


The cost would seem somewhat high, however the 
extra time used to insure carrying out this work in 
accordance with the exact procedure set up is well 
justified. A new tube would cost $137.28 and the 
welded tube takes the place of a new one. The 
savings made justifies the extra time put on this 
work to get it right. 


Cost of Welding 
Based on One 1 foot - 0 inch Tip 


Labor 

2% Hours Welder’s Time... .$2.68 
2% Hours Helper’s Time..... 1.98 
IREDECIOSS. “TIRE. «oc 6 6c cccess 50 


Pipe Machine Operators Time 50 
Cut, Bevel, and Ream Tip 














(Lathe Opérator)........0.<. 225. 6 791 
Material 
1 foot - 0 inches, 5 inches x 4 
SS) ere errr 4.58 
1# -4-6% Chrome Welding 
BN  otaeinyane atcala dae ned Be 
RICGIEEY hc bic do mrtcceandeee .02 4.95 $12.86 
No. 2 Condition Tubes Retipped (1 Tip) 
Cost of New Tube............. $137.28 
Less: Depreciation of Re- 
claimed Tube....... $37.28 
Retipping Cost........ 12.86 
PERK VEINE.. oso ccs< ok 7.50 57.64 
Net Saving Per Tube........ $79.64 
78 Tubes Reclaimed at $79.64. $ 6,211.92 


No. 3 and No. 4 Condition Tubes Retipped (2 Tips) 
most OF Mew Tube. ......6.05.. $137.28 


Less: Depreciation of Re- 
claimed Tube ...... $41.18 
Retipping ‘ Cost....... 29.40 
Sante VGINGs 2. 65k so 7.50 





Net Savings Per Tube........ 62.88 
234 Tubes Reclaimed at $62.88................ $14,713.92 


Gk Met: Bars nis in B53 $20,925.84 
With two gas fired furnaces, (Figure 14), time is 
gained by having tip and tube lined up, when welded 


tube is on last 15 minutes of reducing temperature, 
the new tube is started on preheat time. 


In 1941, 312 alloy retipped tubes were installed on 









FIGURE 13 


our stills; as these retipped tubes took the place 
of new 4 - 6 percent chrome tubes, a saving from this 
work was estimated at close to $20,925.84. This 
saving was made possible by following a very definite 
procedure and was one of the outstanding savings 
in our plant. 

Increased service life and social advantages from 
the use of arc welding 4 - 6 percent, 4 inch x 5 
inch x 30 feet - 0 inches chrome tubes are many. One 
very important advantage is that it releases a very 
valuable alloy to be used in war work and still 
permits carrying on the never-ending battle against 
corrosion and erosion caused by West Texas Crude. 
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War Developments 
[Continued from page 98] 








Movement of parts of aeroplanes, cannon and other 
military equipment is in many instances controlled by 
transmission of pressure by a fluid. The fluids used 
for this purpose are generally classified as hydraulic 
oils. Since the equipment in which hydraulic oils are 
used is subjected to widely varying temperatures and 
especially to very low temperatures, these oils must 
have a very slow change of viscosity with tempera- 
ture. Normal straight petroleum oils have far too 
great a variation of viscosity with temperature to be 
applied directly to this service. Certain substances 
have been developed which when added to petroleum 
oils give the desired property. 

Another interesting application of addition agents 
is for the production of an asphalt which is suitable 
for use in constructing roads and runways of airports 
under wet conditions, Normally asphalt, when mixed 
with wet aggregate will not give a bond that adheres 
and hence roads or runways built in wet weather will 
probably disintegrate. By addition of special mate- 
rials in small amount to an asphalt it is possible to 
alter the asphalt so that it will adhere to wet aggre- 
gate. Figure 13 shows coating tests using wet aggre- 
gate with and without an addition agent. Figure 14 
shows the coated aggregates after immersion in water 
for 20 hours. The aggregates after removal from 
water are shown in Figure 15. 

Since the United States is fightimg at various 
points throughout the world, much equipment must 
be shipped by water for long distance. Without suit- 
able protection such equipment will corrode during 
shipment and reach its destination in an unusable 
condition. There is therefore the need for rust preven- 
tion coatings in large quantities. The petroleum in- 
dustry has met this need by providing rust preventive 
oils which are petroleum oils containing special addi- 
tion agents to give adhering films and to prevent 
rust. Many of these oils have the property of dis- 
placing water from metal surfaces. Results on ex- 
posure of two metal rods, one being coated with a 
rust preventive oil, to hot, moist air in a laboratory 
test are shown in Figure 16. 

Developments in military equipment and its manu- 
facture have made necessary the development of new 
types of greases, and process and industrial oils. The 
petroleum industry has been very successful in meet- 
ing these new requirements. 

Along more strictly chemical lines, production of 
synthetic ethyl, isopropyl and higher alcohols, as well 


Treated Untreated 


FIGURE 15 


Water soaked gravel coated with asphalt after 20-hour water 
immersion test. 
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Specimen coated with straight 
mineral oil. 


Specimen coated with rust 


preventive oil. 
FIGURE 16 
Corrosion prevention. 


as their derivatives, is continuing on an increasing 
scale. Naphthenic acids, phenols and vanadium are 
being produced from petroleum. There are many 
interesting new organic chemical developments based 
on petroleum. The future holds great promise in this 
field. 


In addition to the accomplishments along process 
and product lines reviewed, great strides have been 
made in the use of petroleum as an offensive weapon. 
There have been two phases to this development. 
One phase has been to produce new or improved 
equipment for applying petroleum. The second phase 
has been to convert petroleum into forms more 
suitable for use. Through research carried out in the 
petroleum industry in cooperation with Chemical 
Warfare Service and with the Office of Scientific 
Research and Development, very destructive in- 
cendiary bombs have been developed. Improvements 
have been made in chemical and smoke bombs. The 
effectiveness of flame throwers has been greatly 
increased. Smoke generators of outstanding efficiency 
have been produced. 

Many of the processes that have been discussed 
are the result of cooperative developments. The 
petroleum industry is working together as a team. In 
meeting their war problems the petroleum industry 
has freely exchanged information on new processes 
and new products through the facilities provided by 
the Office of the Petroleum Administration for War. 
In this way the experience of any one unit in the in- 
dustry has been shared by all. 
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FOR EVERY GAGE REQUIREMENT 


Whatever your liquid level gage requirements, there is a Penberthy 
Gage that will meet your needs. These gages are suitable for the 
various pressure and temperature conditions of the oil industry. All 


Penberthy Gages conform with A.P.I.-A.S.M.E. requirements. 


Write for a copy of Catalog 34-A. 
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DROP FORGED STEEL LIQUID LEVEL GAGES 
LIQUID LEVEL GAGES 
Liquid shows black — empty 


Used to observe color and den- space shows white. Preferred 
sity of liquids under high pres- wherever liquid level must be 
sures, and/or temperatures. easily and positively visible 
Construction is exceptionally . « » and when liquids are un- 
rugged .. . similar to Reflex der high pressure or at high 
types. temperature. 
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WATER GAGE SET 


Water shows black — steam 
shows white. U - Bolt construc- 
tion is strongest and simplest 
to service. Glass replaced by 
simply removing nuts on face of 
gage ... unnecessary to work 
between gage and boiler. 
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PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed. Tubular 
glass type gages also avail- 
able in various other metals 
suitable for practically all con- 
ditions. 
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Functions of the Institute of 
Gas Technology 


F. W. SULLIVAN, JR., Technical Director 


Now completing its second success- 
ful year and occupying a unique posi- 
tion in the application of modern tech 
nology to the gas industry, the .Insti- 
tute of Gas Technology was established 
to attain four major objectives: 

1. Training of men for the industry. 

2. Research — fundamental and ap- 
plied. 

3. Collection and 
scientific information. 

4. Research within the industry. 

Adequate training of men and the 
conduct of research have been major 
concerns of the gas industry for many 
years. Constructive action’ was initiated 
as a result of a paper presented before 
the executive conference of the execu- 
tive board and advisory council of the 
American Gas Association in San Fran- 
cisco on May 16, 1939. This paper was 
presented by Frank C. Smith, president 


disseminating of 


of Houston Natural Gas Company, and 
Smith was asked to serve as chairman 
of a committee to study the subject. 
The committee reported to the execu- 
tive board of the American Gas Asso- 
ciation and the board decided that the 
project should be developed further but 
independently of the American Gas As- 
sociation. 

The committee was accordingly re- 
constituted as a research organization 
group and funds were provided to carry 
on its activities. The group’s committee 
on affiliation under the chairmanship of 
Frank H. Lerch, Jr., president of Gas 
Companies, Incorporated, investigated 
over 90 educational institutions with a 
view to affiliation and the choice ulti- 
mately rested with Illinois Institute of 
Technology in Chicago. 

In accordance with the approved plans 
the “Institute of Gas Technology” was 


A. J. Rudnitzki and V. S. de Marchi, conducting fluid flow tests at Institute of Gas Technology. 
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incorporated in May, 1941, and among 
the incorporators were included Dr. 
Henry T. Heald of Illinois Institute 
of Technology and Robert B. Harper, 
vice president of Peoples Gas, Light and 
Coke Company of Chicago. 

The first meeting of the board of the 
institute was held on June 19, 1941, and 
at that time affiliation with Illinois In- 
stitute of Technology was formally ef- 
fected. Frank C. Smith was elected 
chairman of the board. The board, 
which is the managing body of the 
Institute, is selected by the member 
companies. The 22 members of the 
board include 5 members of the board 
of Illinois Institute of Technology, one 
of whom is its president. 

Since the founding ot the Institute of 
Gas Technology, Dr. Henry T. Heald, 
president of Illinois Institute of Tech- 
nology, has been its president and Har- 
old Vagtborg, director of the Armour 
Research Foundation, has been its di- 
rector. 


The educational objective of the In- 
stitute of Gas Technology is being real- 
ized through a comprehensive educa- 
tional program. This started modestly 
during the academic year 1941-42, ex- 
panded during the current year and will 
enroll the full number of students con- 
templated in its plan during the coming 
year. The students selected from a 
many-fold larger number of applicants 
are top-ranking graduates in chemical 
engineering and chemistry or related 
courses from the country’s leading tech- 
nical schools. During their undergrad- 
uate courses they have distinguished 
themselves not only scholastically but 
in the qualities of leadership and many 
of them have been to a considerable ex 
tent self-supporting. The curriculum 
which will lead to the master’s degree 
after two years and to the doctor’s de- 
gree after four years will provide sound 
basic training in the technical phases of 
the gas business in accordance with the 
highest standards of engineering educa- 
tion and in addition, will provide courses 
in business management especially as it 
relates to the gas industry. Aside from 
course work which extends through 
the nine months of the academic year, 
students are required to spend each 
summer in some branch of the indus- 
try. These summer locations are chosen 
in such a way that, to the greatest pos- 
sible extent, students gain experience in 
different phases. of the industry and dif- 
ferent parts of the country. All students 
are on a fellowship basis with remunera- 
tion adequate to defray all ordinary ex- 
penses. Normally, the fellowship for 
nine months is $1000 and summer com- 
pensation is at the rate of $125 pef 
month, an annual total of $1375 includ- 
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with the bullet. 
-and aimed at the lous Too 


Steam jets travelling at 3600 feet per second, and more, are pulling 
vacuum for the manufacture of explosives. These jets are the moving 
element (and the only moving element) in Elliott steam jet ejectors. 


Hundreds of Elliott single-stage and multi-stage ejectors are putting 
their fast-moving steam jets behind Uncle Sam’s drive for victory, not only 
in making explosives, but also in manufacturing magnesium, and synthetic 
rubber, producing high octane gasoline, drying blood plasma. Some proc- 
esses require handling large volumes, some small. Some use extremely high 
vacuum, others relatively low. All of these conditions are easily met by 
various sizes and arrangements of ejector stages, with or without inter- 
condensers. Elliott ejectors are not only the simplest type of vacuum pump, 
but also the most versatile. 


Have you a vacuum problem? Consult with us. 

















ing tuition. In view of present condi- 
tions, remuneration during the coming 
year will total $1555. The director of 
the educational program is Dr. Lincoln 
R. Thiesmeyer. 

A second phase of the institute’s pro- 
gram is concerned with the collection 
and dissemination of information. To 
this end, a library is being built up 
which will be adequate in all sciences 
basic to the industry and will be out- 
standing in the field of gas technology. 
Several thousands of volumes of books 
and periodicals have already been accu- 
mulated. These include much material 
on the history of the industry and ex- 
tensive collections of scientific abstracts 
in English and foreign languages. Be- 
cause of its industrial importance the 
acquisition of patent literature is being 
emphasized. The student body, the re- 
search staff and the personnel of mem- 
ber companies are provided with assist- 
ance in the use of the literature, cur- 
rent literature reviews, bibliographies, 
translations and similar service. Modern 
photocopying equipment makes it pos- 
sible to provide such service. Dr. Julian 
F. Smith, a chemist and an accom- 


plished linguist is the Institute’s Tech- 
nical Librarian. 

The two remaining objectives of the 
founders of the Institute of Gas Tech- 
nology are concerned with research. 
This is the field of the writer’s responsi- 
bility. The institute, by providing men 
trained in research and familiar with the 
problems of the industry and by the 
dissemination of technical information, 
will inevitably stimulate research with- 
in the industry, in academic institutions 
and in the laboratories of related indus- 
tries. It is our aim to foster and en- 
courage such activities. However, the 
institute’s greatest research contribution 
will be through its own efforts in the 
field of this industry and in related 
fields. The research investigations of 
students as part of the requirements in 
qualification for advanced degrees have 
already been mentioned. 

The institute’s researches on the basic 
problems of the industry will yield val- 
uable fruits to the member companies 
and to the industry at large. These in- 
vestigations are financed bv the insti- 
tute from its own funds and results are 
available to member companies. The 


Dr. Gustav Egloff Honored by 


Columbia University 


Dr. Gustav Egloff, director of re- 
search of Universal Oil Products Com- 
pany, was the 1943 recipient of the 
Columbia University Medal of Merit, 
which is awarded annually to an out- 
standing scientific or technological lead- 
er in industry. The medal was presented 
at the convocation of the university on 
June 1. 

Dr. Egloff has been prominent for 
more than 25 years in research and in- 
vention and in the development of proc- 
esses for the refining of petroleum, 
gasoline, natural gas and oil shale. At 

resent, in addition to his duties with 

niversal Oil Products Company, he 
is active as an adviser to various gov- 
ernment agencies having to do with 
petroleum, and spends much of his time 
in Washington. 5 

These agencies include: Petroleum 
Authority for War; Board of Economic 
Warfare on Oil Resources and Sub- 
stitutes in Europe; Petroleum Industry 
War Council; War Department; Refe- 
ree Board of the Office of Production 
Research and Development, War Pro- 
duction Board. 

Dr. Egloff received the degree of 
Doctor of Philosophy from Columbia 
University in 1916, having been gradu- 
ated from Cornell University with an 
A.B. degree in 1912. While at Columbia 
he was a student of Professor Marston 
T. Bogert. He has been the recipient 
of other honorary degrees and medals, 
and is a member of numerous technical 
and scientific societies both in this 
country and abroad. 

In recognition of his work, Dr. Egloff 
has been elected to represent American 
scince and technology at 12 interna- 
tional meetings, where he has presented 
numerous papers and has presided over 
the sections devoted to petroleum and 
other hydrocarbons. 
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He recently was re-elected president 
of the American Institute of Chemists. 

Dr. Egloff is the author of more than 
500 articles relating to the petroleum 
industry and the chemistry of hydro- 
carbons, particularly the cracking and 
refining of oil. About 300 patents have 
been issued to him in the United States 
and abroad. He was named as one of 
the “Modern Pioneers on the American 
Frontiers of Industry” by the National 
Association of Manufacturers in Febru- 
ary, 1940. 


DR. GUSTAV EGLOFF 


patentable developments are available 
through licenses. There are many tech- 
nical problems in gas production, by- 
products, storage, transmission, distriby- 
tion and utilization which can eventually 
be undertaken. The staff is now con- 
cerned with experiments on continuous 
carbonization and gasification using a 
new procedure and new principles with 
very promising indications. The de- 
velopment of new storage procedures 
to permit more uniform production and 
transmission of gas is under investiga- 
tion. A proposal to develop a summer 
load through dry ice manufacture js 
under development. This proposal may 
turn out to be particularly promising 
if blue gas can be economically con- 
verted to dry ice and methane and if 
practical means for the economical stor- 
age of methane can be developed. Under 
present war conditions the institute has 
focussed its research efforts on projects 
contributing to the war effort. To this 
end close contacts have been maintained 
with governmental agencies and the 
military services and problems have 
been investigated relating to the pro- 
duction of gas-mask absorbents, plasti- 
cizers and explosives derived from by- 
products of the gas industry. One re- 
search publication has been released 
relative to the manufacture from natural 
gas of butadiene, the major component 
of synthetic rubber. 


The final phase of the institute’s ac- 
tivities is that part of its research pro- 
gram concerned with sponsored re- 
search projects in this field. Such proj- 
ects are carried out by the institute at 
the expense of the sponsor and the 
benefits accrue solely to the sponsor. 
It is provided that this work can be 
carried out in full secrecy, both as to 
the name of the sponsoring agency and 
the scope of the project if desired. Gen- 
erally, sponsors exercise this option. 
However, it can be said that the Chemi- 
cal. Industries Branch of the Office of 
Production Research and Development, 
War Production Board, under the chair- 
manship of Dr. D. B. Keyes is sponsor- 
ing work on the chemical reactions of 
natural gas hydrocarbons. Furthermore, 
work on organic sulfur is being spon- 
sored by the Rochester Gas & Electric 
Corporation in accordance with plans 
laid by its president, Herman Russell, 
and Alexander Beebee, R. E. Kruger 
and Mr. Shnidman. The committee of 
Organic Sulfur of the American Gas 
Association, is sponsoring related work 
on analysis for the organic sulfur com- 
ponents. The committee is composed of 
Dr. E. W. Guernsey, chairman of Con- 
solidated Gas, Electric Light & Power 
Company, R. E. Kruger, Rochester Gas 
& Electric Company, and A. R. Powell, 
Koppers Company. Kruger’s presence 
in both sponsoring groups and Dr. 
Guernsey’s frequent contacts with the 
staff have resulted in effective correla- 
tion of the projects. The research plan 
of the institute provides for full-time 
research workers on sponsored projects 
and accordingly no student help is 1- 
volved. Twelve sponsored proiects are 
now in progress or authorized and 15 
full-time research workers are engage 
with others involved on a_ part-time 
basis. Numerous industrial orgamniza- 
tions seem very receptive to the ad- 
vantageous arrangements which the !- 
stitute provides for applied research 
and the program has developed rapidly. 
Considerable further expansion in this 
field is confidently expected. 
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Weight saved" with Tube-Turn Welding Fittings aids 





“ “now ruse.rues war industry—by economizing steel, speeding pipe 


WELDING FITTINGS 
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erection, conserving supports, reducing shipping weight. 


*Tube-Turn fittings in comparison below are 6”, Schedule 80. Other fittings are 6”, 600 lb. class. 







CAST STEEL FLANGED ELBOW TUBE-TURN WELDING ELBOW 


der 
has 
=cts 
this 
ned 


ave 
T0- 
‘sti- 
by- 





sed 
ural 
ent 













450 lbs. 250 Ibs. 33/2 Ibs. 


pro- 
ia FORGED FLANGED TEE 
e at 
the 
sor. 


CAST STEEL FLANGED TEE TUBE-TURN WELDING TEE 





















; to 
and 
7en- 


>mi- 
2 of 
ent, 
\air- 
sor- 
5 of 
ore, 
)0n- 
tric 
lans 
sell, 


ny THE ‘examples illustrated above demonstrate the tremendous differences in 
ne weight between Tube-Turn welding fittings and other types of steel fit- 
. tings. These comparisons are for 6” size (see note above), and other sizes are 


rork more or | i 
om- or less proportionate. 


d of Weight saving always has been an important reason for specifying Tube-Turn 
gene welding fittings. But today’s war production needs stress additional advan- 
ae tages of this feature. It saves steel—because less of this strategic metal is 
be required in ‘making Tube-Turn fittings. Piping systems welded with Tube- 
ence Turn fittings are lighter and streamlined—which speeds erection, saves space, 
Dr. and simplifies structural problems. Remember these timely points when you 
the buy or specify fittings for oil, gas, power, chemical, heating, air, refrigeration 
rela- and marine piping today! 
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Plant Day at Norco 


JACQUELINE DAVIS 


 — of its place in the petro- 


leum-refining business, which may well 
be left to the experts of the high domes, 
the seeing eyes, and a not inglorious 
bit of knowledge, Norco, Louisiana, has 
one claim to fame by which it may rea- 
sonably expect to live forever, or almost, 
in the hearts of its natives. From year 
to year, and in between, Norcoites live 
for the day the festivities of which 
have become a local institution and are 
as traditional as Christmas — “Plant 
Day.” 

Plant Day is Norco Refinery, which 
for 364 days of the year is merely one 
of the principal producers for an outfit 
called Shell Oil Company, Incorporated, 
Plant 
extrava- 


at its highest and most typical. 
Day is an annual outdoor 
ganza in which 2500 men, women, and 
noisy children usually participate and 
which will attain its majority and be- 
come a bona fide 21-year-old tradition 
this May, the first effort having taken 
place in 1922, about two years after the 
earliest written record of “outgo” from 
Norco Refinery. Plant rat- 


race lasting from dawn to dark, from 


Day is a 
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one end of the reservation to the other. 
Plant Day is a combination picnic, beer- 
bust, carnival, and county meet. Plant 
Day is quite an affair. 

Norco Refinery, which properly is not 


THE HUMAN SIDE 


Recentiy in an article in Shell 
News Miss Jacqueline Davis men- 
tioned Plant Day at Norco and made 
this observation, ‘‘there are those 
lovable Frenchmen in Norco who 
dote on syrupy black coffee.”’ 

Her article was written out of her 
experience of living near Shell . 
plants, since her father, C. E. Davis, 
is manager of manufacturing for 
Shell Oil Company, Incorporated. It 
proved so interesting that she was 
asked to give more details of ‘‘Plant 
Day at Norco.”’ 

All too often the refining plant 
and refining are nothing more than 
towers, furnaces, instruments, tem- 
peratures and pressures. There is a 
human side to this business of mak- 
ing fuel for motors and oil for heat- 
ing homes. What happens at Norco 
once a year is evidence of it. 





only a refinery but a community as 
well, is built on the lush and somewhat 
swampy banks of the Mississippi 20 
miles above New Orleans. In the midst 
of the palms, sugar-cane stalks, and live 
oaks draped in clinging Spanish moss, 
on part of what was once the planta- 
tion of a French settler named La 
Branche, rise tanks and cracking units 
and 74 staff houses, which natives refer 
to when they speak of “The Village.” 
Norco is even grander than a commt- 7] 
nity, moreover, having expanded beyond 
the refinery gates into a suburb known 
as “Bossier Town.” And most of the 
population generally shows up at they 
Maytime event. 

To an outsider, Norco might appeat 
to be a rather exotic place, a sort of 
mixture of “old world” and smoking® 
industrialism, of legend and science, of 
Creoles and Messrs. Smith, Jones, and j 
Brown. For one thing, it is a place of 
strange names like St. Amant, Chavign¥ 9 
Louisteau, or Abadie. For another, it 
lies picturesquely — and damply — bey 
tween Lake Pontchartrain and the Mis- © 
sissippi, plied by steamers, tankers 
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barges, tugboats, and skiffs; and is bor- 
dered with small lakes and sluggish 
bayous. Further, the brand of warm, 
easy hospitality that seems to come 
naturally to Norcoites is an exclusive 
local product. Finally, the community 
is distinguished by the fact that its 500 
employes and their assorted families 
have a common interest, which is, di- 
rectly or perhaps merely via the dinner 
table—oil. The men all work within a 
radius of a few acres with the same 
purpose, whatever that may be. The 
women borrow a hunk of butter over 
the back fence (or once upon a time 
they did) and lavish bridge prizes on 
each other. The children go to school 
and play hooky together. 

One day a year in particular, how- 
ever, the true spirit of Norco is abroad, 
more so even than during the universal 
open house at Christmas-time, which is 
always somewhat misguided in Louisi- 
ana and Texas in any case, as it is too 
often celebrated by shooting firecrack- 
ers. Comes a Saturday in early May. 
A moratorium on all work is declared, 
or might as well be. At 9 a.m. people 
begin to filter through the refinery 
gates, bent on full enjoyment of the 
occasion that has been in the planning 
stages for several months. And they do 
enjoy it—some of them until two or 
three the next morning. 

Plant Day is for everyone, 
grandmothers to babies, from the refin- 
ery manager to a friend of a friend. 
A delegation of head-hunters from the 
Solomons would probably go unnoticed 
if they wore shorts. A few hundred 
guests from across the river or up from 
New Orleans is only to be expected. 
By 10:30 or 11 a.m. perhaps 2000 people 


from 


P. E. Foster, plant manager, travels in style to 
the baseball game, where he will call the plays. 


are assembled, if one could call it that 
when each individual is hard in pursuit 
of whatever amusement he may prefer. 
The accepted costume for the day is 
casual sports clothes, but they are usu- 
ally the best owned in that category by 
the frolicker. By the end of the day 
they are usually the worst. Clothes are 
a minor matter at most: they are dunked 
in the swimming pool, spotted with 
mustard, wrinkled with strenuous ath- 
letics, menaced by practical jokesters, 
but the bedraggled wearer goes home 
happy. 

Of the athletic activities and forms of 
amusement now known to man, few 
have not been featured in Norco’s Plant 
Day at some time or other in its check- 
ered past. How employes, families and 
friends live through a semi-tropical 15 
hours during which each merrymaker is 
tempted to participate in half a dozen 
sports and contests he may never have 
heard of before, remains a mystery. 
They do, however, and plan to get out 
an hour earlier for next year’s Plant 
Day. 

As extensive sports facilities are avail- 
able on the refinery grounds, tennis 
matches, golf, swimming, water-races, 
and baseball games are put in motion on 
the great day as a matter of course, 
with yearly tennis and golf tournaments 
and a traditional baseball game between 
the Engineers and the Operators. Exclu- 
sive rights to refereeing the game, dis- 
puted by none, are held by Refinery 
Manager P. E. Foster, short chubby 
man who performs the calling of strikes 
and balls with both relish and finesse. 
Chief official at the refinery and in the 
course of his 14 years there a sort of 
father-confessor to the community, 


“Parrain” Foster is at his zenith in back 
of the: pitcher on Plant Day. 

Describing the two teams, made up 
of ex-ball players in the Engineering 
department and ex-ball players in the 
Operating departments, in a letter to 
the writer, Mr. Foster said modestly, “] 
was usually the umpire.” As far as is 
known, he is always the umpire, for at 
least four innings. Last year the tradi- 
tion was adopted to invite a team from 
nearby Camp Polk, to bat it out with 
the Norcoites. Mr. Foster adds sadly, 
“And, much to my disappointment, gave 
our star team a sound whipping.” Norco 
is coming back for more, however—it 
will challenge another Army team this 
year. 

In addition to the more common 
sports, Plant Day also gives golden op- 
portunity for fly-chasing, horse-shoe 
pitching, ping-pong, skeet - shooting, 
archery, and bait-casting, in all of which 
competitions are usually held. 


For the ladies there are always sey- 
eral contests which are only different 
aspects of the same thing—performing 
some feat of skill under adverse condi- 
tions, such as embarrassment, loud guf- 
faws from a large group of spectators, 
or total ignorance on the part of the 
performer. There are milking contests 
(held for men also, as it is undoubtedly 
of universal appeal), bathing beauty 
contests, and rolling-pin throwing con- 
tests. In spare moments the women may 
sometimes have a try at needle-thread- 
ing, egg-toting, spike-driving, and other 
precision tests, the working conditions 
being as poor as the numerous onlook- 
ers can make them. For men only, in 
the nature of slapstick, are provided a 
tug-of-war, usually pitting the “white 
collars” against the “dirty necks,” or the 
“rough necks,” which is thought to be 
the substitute squad of the same; and 
on rare occasions a “wild west” rodeo 
directed toward some peaceful old bull 
which is amply protected by the S.P.C.A. 


Another highly competitive event on 
Plant Day, handicapped by both men 
and women, and children, is the never- 
failing amateur contest. Ordinarily won 
by a barber-shop quartet who appar- 
ently did not see the barber often 
enough or by a chorus of young ladies, 
ages 5-7, who enchant the audience no 
matter what, the second place some- 
times is awarded to a legitimate winner 
—but not if there is a male ballet in 
the wings. Also on the program are the 
Boy Scouts, who exhibit the fruits of 
their year’s labors in their “hut” on the 
refinery grounds; a local school band, 
which appears in a drill and a concert of 
selected numbers; and a merry-go-round 
and ferris-wheel. 

Needless to say, “eats,” with which 
some 3000 persons were satiated at one 
Plant Day, are served in the early evé 
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Votator equipment is especially suitable for AVIATION GASOLINE production. Com- 
plete pilot plant data is now available on Votator work in high octane gasoline. Also 
write for detailed data on the applications in CONTINUOUS GREASE COOLING and 
cooling PARAFFIN WAX. Below are some of Votator’s key features that offer unusual 
advantages for these and many other general refinery heat transfer applications. 


1 HEAT TRANSFER IN SECONDS! 


The rate of heat transfer is extremely fast, due to the 
unique principle of passing a very thin film of product over 
a relatively large heat transfer surface. Heating or cooling 
is instantaneous, requiring ds instead of minutes, even 
through wide temperature ranges. 


2 CONTINUOUS FLOW OF MATERIAL! 


The Votator is continuous in operation. The product is 
pumped in at one end, heated or'cooled to a uniform tem- 
perature, and discharged at the other end at the temperature 
desired. This continuous flow advantage likewise applies to 
the operation where both heating and cooling are accom- 
plished with a hook-up of two Votators. 


3 SIMULTANEOUS MIXING! 


High speed agitation under pressure in the enclosed Votator 
assures thorough and intimate mixing. With a Votator, 
mixing, emulsifying or aerating may be accomplished at the 
time of heat transfer, which often results in product improve- 
ments and decided production economies. 





4 EASILY INSTALLED! 


Votator units are available in standard sizes and designs that 
fit easily into many processes. Low temperature refrigerants 
or high temperature steam may be used as the heat transfer 
medium. Inlet and outlet connections for both the product 
and refrigerant or heating medium are arranged so the 


Votator can easily be hooked into almost any plant process. 


S UNIFORM TEMPERATURE |! 


Uniform heating or cooling of the product is assured at all 
times for two reasons. First, because only a small quantity 
of the product is in the Votator at any one time. Second, 
effective insulation reduces the heat or cold loss to a 
minimum, and controls regulate the entire operation 
accurately. 


6 ACCURATE CONTROL AT ALL TIMES! 


A Votator is extremely simple to operate. Adjustments in 
operating conditions can be made quickly, and the results 
are immediate. Automatic controls and regulators protect 
against carelessness or negligence. 


7 FULLY ENCLOSED UNIT! 


With the Votator, liquids or viscous materials are heated or 
cooled without contacting the atmosphere. All air and 
moisture can be excluded. However, if desirable, any pre- 
determined amount of inert gas may be incorporated uni- 
formly in the product with a Votator. 


$ MORE ECONOMICAL! 


The speed of heat transfer, accurate temperature control, 
rapid, continuous flow, and the fully enclosed unit are 
factors that enable Votator equipment to be operated much 
more economically than ordinary types of heat exchange 
equipment. The added advantage of simultaneous mixing or 
emulsifying also may reduce processing costs and save time. 


Write today for further information and illustrated booklet. 


Je GIRDLER CORPORATION 


VOTATOR DIVISION 


HOW THE VOTATOR WORKS: 


The heart of the Votator, the heat transfer cylinder, 
illustrates at the right how the product is pumped 
in connection (1) thru annular space (2) and out 
connection (1) at the opposite end, depending upon 
the direction of flow desired. The heating or 
cooling medium enters at connection (3), passes 
thru annular space (4) and out connection (3). 
Mutator shaft (6) with scraper blades (7) is motor 

iven, causing blades to scrape film from surface of 
heat transfer tube (5) hundreds of times a minute. 
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"The life and soul 


1818-1889 


James Prescott Joule 
was an amateur phys- 
icist of England who 
first established the 
principle of the con- 
servation of energy 
by accurate meas- 
urement. 


of science is its practical application.” 


—Lord Kelvin 





Joule discovered the 
first law of thermo- 
dynamics: ‘When 
work is transformed 
into heat, or heat in- 
to work, the quantity 
of work is mechani- 
cally equivalent to 
the quantity of heat." 


Tem pe ra Tu res uniformly 


maintained for the processing of petro- 


leum products require heaters engineered 


for a wide variety of conditions and prod- 


ucts. Alcorn pioneered in the design and 


construction of heaters for processing 


every type and grade of oil products. This 


19 year successful experience is available 


to you for the dependable, economical 


solution of any heating problem to meet 


existing conditions or new conditions 


which may result from the constantly 


changing technique of the industry. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 





Los Angeles 


Houston 


San Francisco 


, items as frankfurters, 





ning, in abundance and including such 
doughnuts, ice 
cream, and lemonade. At lunch time ap- 
parently everyone fends for himself, and 
it is not hard at Norco, for Plant Day 
means “open house” literally for every 
home on the reservation. In back of 
Oubre’s house, for instance (Mr. Oubre 
being the head of the Marine Shipping 
department), a wonderful combination 
of barbecued chicken—“you never saw 
so much chicken in your life,” one for- 
mer beneficiary fondly recalls —and 
draught beer and assorted contributions 
is served to as many as 100 guests on 
a “Dutch” basis. Most of the men chip 
in for the liquid refreshment, and their 
wives come armed with salads and 
cakes. In a second staff house, also 
open to all comers for the day, one year 
saw 50 persons overflowing chairs, the 
living room floor, and the front porch, 
precariously guarding loaded supper 
plates. 

Weary but undaunted, adults stretch 
the “good time had by all” far into the 
night with the Plant Day Dance, for 
which a top-flight New Orleans or- 
chestra is imported. Attended by sev- 
eral hundred actual participants and 
another hundred or two of spectators, 
the dance is held in the big new gymna- 
sium in the refinery. Dotted with chil- 
dren of all ages, allowed to stay up after 
hours because of the occasion and be- 
cause otherwise they would have to be 
fastened to bed with a ball and chain, 
the sidelines are boisterous. It is part of 
the fun, however. 

Still wearier and perhaps just a lit- 
tle daunted when the orchestra begins 
to pack up, celebrants trudge homeward 
after a hard day’s play in the early 
morning hours. Another Plant Day is 
behind them. After a short recuperation, 
they will be looking forward to the 
next one. 

In spite of the war and a growing 
production schedule at Norco, employes 
will have another Plant Day this year. 
There will be only one important dif- 
ference—because of the adoption of the 
48-hour week, it will come on Sunday 
instead of Saturday as formerly. 

The importance of the annual affair 
was recently underscored by Manager 
Foster. “Norco Plant Day is a grand 
celebration in the minds of the local 
people,” he said. “In fact, I know from 
remarks made by many of the employes 
and their families that they make plans 
from one Plant Day to another, just as 
the: rural people used to make plans 
from one county fair to another in that 
section of Maine where I was reared. 

The. hot .dogs may not quite 8° 
around. There may be more women 
than men at the dance. Employes may 
not have as many hours to disport them- 
selves. But one thing is certain: thefe 
will be a Plant Day at Norco. 
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Pennsylvania Association 
To Meet in Pittsburgh 


For its twentieth annual meeting, 
June 25, the Pennsylvania Grade Crude 
Oil Association will return to Pitts- 
burgh, where the organization was 
formed in 1923. The principal speaker 
will be Robert E. Allen, assistant deputy 
petroleum administrator, who will re- 
view the relationship of crude oil as a 
factor in the war effort. Other speakers 
will discuss other phases of the prob- 
lem of supplying military requirements 
of petroleum products. 

The organization will elect a board 
of directors during the meeting. Reports 
by the president, Parker L. Melvin of 
Bradford, and the general secretary, 
Samuel F. Pratt of Oil City, will be 
made at the business session. Fayette 
B. Dow, vice president and _ general 
counsel, Washington, D. C., will ad- 
dress the concluding session. 

A discussion on present methods of 
crude production and possibilities for 
increasing the output from the Pennsyl- 
vania Grade region is planned as a sup- 
plementary part of the program. This 
discussion will be led by three prac- 
tical operators in the field. A similar 
discussion on the improvement of fin- 
ished products by the refineries will be 
included also. The complete program 
and other details about the meeting will 
be announced soon, according to Pratt. 


Bennett Gets Honorary 


Degree in Engineering 

E. O. Bennett, chief petroleum engi- 
neer of Continental Oil Company, Ponca 
City, was given the honorary degree of 
Doctor of Engineering by Texas Agri- 
cultural & Mechanical College, May 22. 
The honor came “in recognition of his 
outstanding contributions to the petro- 
leum and natural-gas industries.” 

Many of his contributions to the in- 
dustry have been within the field of 
high-pressure-reservoir recovery, with 


which is coupled recovery of lighter hy- 
drocarbons. It was in recognition of this 
work that he was given the 
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Award by the Natural Gasoline Associa- 
tion of America in 1942. 

He is the holder of many patents on 
equipment used in drilling, production 
and pipe-line work. 

Bennett is a native of San Pedro, 
California. After elementary schooling 
in Los Angeles, he entered Leeland 
Stanford University where he gained 
degrees of bachelor of arts and mechan- 
ical engineering. 

His first work was with Standard Oil 
Company of California. Then came serv- 
ice during World War I, when he was 
on the national advisory committee for 
aeronautics at Langley Field, Virginia. 
After the armistice he returned to 
Standard Oil Company of California 
where he remained until 1924. 

After two years with the United 
States Bureau of Mines, he went with 
Continental Oil Company in 1926 and 
has served as chief engineer, assistant 
maanger of drilling and production prior 
to becoming chief petroleum engineer. 


War Training Courses 
At Kingsville School 


A series of classes of engineering, 
science and management war training 
courses was started June 3 at the Texas 
College of Arts and Industries, Kings- 
ville, Texas. The classes are designed 
primarily for those employed in the pe- 


troleum and _ natural-gas _ industries. 
They will continue through July 20. 
One course, “War Products from 


Natural Gas,” will be taught by Dr. 
Frank H. Dotterweich, consultant in the 
natural gas and natural-gasoline division 
of the Petroleum Administration for 
War. Dr. Dotterweich is returning to 
the Kingsville school for this course. 
Another course, “Engineering Funda- 
mentals,” is being taught by C. E. 
Kolodzey and N. C. McGuire. 


WPRA Technical Group 


Hears Boehm and Hodges 
A. Bruce Boehm and Caleb Hodges of 
Stanco Distributors, Inc., New York, 
were speakers before a meeting of the 
technical group of Western Petroleum 
Refiners Association in the Mayo Hotel, 
Tulsa, May 26. Their subject was “Pour 
Point Stability of Pour Depressant 
Treated Lubricating Oils.” 


Lend Lease to Provide 


Mexican Refining Plant 

A refinery capable of producing high 
octane gasoline is being planned for 
Mexico and priorities will be given it 
by the proper United States authorities. 
Money for the enterprise will be sup- 
plied from lend-lease funds. 


Wartime Diesel Engine 


Requirements Stressed 

The role of the diesel engine in war- 
time was the theme of the meeting 
Society of Automotive Engineers in 
Cleveland June 2 and 3. 

The program follows: 

“The Control and Suppression of 
Diesel Engine Noise, Theory and Prac- 
tice,” Ralph L. Leadbetter, Burgess Bat- 
tery Company. 

“The Influence of Diesel Fuel Proper- 
ties on Engine Deposits and Wear,” 
G. H. Cloud and A. J. Biackwood, 
Standard Oil Development Company. 

“Agreement of Laboratory Diesel En- 
gine Tests with Service Performance,” 
R. S. Wetmiller and Bruce Hegeman, 
The Texas Company, New York. 

“The Fairbanks Morse Diesel Engine 
as a Research Tool for Pre-Evaluation 
of Heavy-Duty Motor Oils,” H. L. 
Moir, W. J. Backoff, and N. D. Wil- 
liams, The Pure Oil Company. 

“Octanes or Cetanes after World War 
II,’ C. M. Larson, Sinclair Refining 
Company. 

“Lubricants for Ordnance Combat 
and Motor Transport Vehicles,” Major 
R. E. Jeffrey, Jr., Ordnance Department. 

“Engine Type Requirements for Mili- 
tary Vehicles,” Lt. Col. Carl E. Cum- 
mings, Ordnance Department, Tank- 
Automotive Center, Detroit. 

“Diesel Maintenance in the Fleet,” 
Commander :‘R. J. Moore, U. S. Navy. 

“Development of a_ Light-Weight 
Diesel Engine,” J. C. Fetter, Electro- 
motive Corporation. 


Dr. Foote Elected to 
National Academy 


Dr. Paul D. Foote, executive vice 
president of Gulf Oil Corporation’s re- 
search and development organization, 
has been elected a member of the Na- 
tional Academy of Sciences. The acad- 
emy, which has a membership of 350 
of the country’s leading scientists, se- 
lects its members annually on a basis 
of recognition of scholarship and pro- 
fessional eminence. 


Inventor of many instruments and 










DR. PAUL D. FOOTE 






WIRE CLUTH 


This | 


MODERN PLANT 





with the 


BEST IN EQUIPMENT 





opera f wal by 


SKILLED CRAFTSMEN 





is producing 


Many Types of Woven 
Wire Cloths and Wire 
Cloth Products 





Newark is truly one of the pioneering manufacturers of woven 
wire cloth and wire cloth products in this country, having served 
industry continuously since 1877. 

But ours isn’t merely a manufacturing service. It’s a service 
to help you select the proper wire cloth for your filtering prob- 
lem—or for protecting vital equipment. 

We have the plant, the equipment, the stock . . . and the 
skilled workers . . . to help you. 


* VEWARK 
PACCURACY 


NEWARh WIRE CLOTH COMPANY 


350 Verona Avenue 
NEWARK, NEW JERSEY 6-NWC-3 











methods widely used in industry to- 
day, Dr. Foote was educated at West- 
ern Reserve University, at the Univer- 
sity of Nebraska, and at the University 
of Minnesota, where he received his 
doctorate in 1917. He was president of 
the American Physical Society in 1933, 
vice president of Washington Academy 
of Science in 1936, and is the author 
of numerous articles and books on the 
subject of physics and its industrial ap- 
plications. Prior to going to Pittsburgh 


| in 1927 to become head of Gulf’s re- 


search division, he was senior physicist 
at the National Bureau of Standards in 
Washington. 


| Surface Heads Sales 


Research of SONJ 


Dr. F. M. Surface, manager of the 


| sales research department of the Stand- 
| ard Oil Company of New Jersey, has 


been named to coordinate all sales re- 
search work for the foreign and do- 


| mestic companies of Standard Oil Com- 
| pany (New Jersey), with headquarters 
| at 30 Rockefeller Plaza, New York. 
| F. R. Ficken, head of the statistical 


division of the sales research depart- 


| ment, has been promoted to Dr. Sur- 


face’s former position. 
Dr. Surface joined Standard Oil .Com- 


| pany of New Jersey on March 16, 1933, 
| prior to which he had served the United 


States government in various capacities 


| in the biological and economic fields. 


He was assistant chief of the statistical 
division of the United States Food Ad- 
ministration from 1917 to 1918 and was 
food statistician for the American Com- 
mission to Negotiate Peace at Paris in 
1919. For six years before joining Stand- 
ard Oil Company of New Jersey he was 


| assistant director of the bureau of for- 


eign and domestic commerce in charge 
of domestic commerce, for the United 
States Department of Commerce in 
Washington. 

Ficken started in 1926 as office boy 
in the treasurer’s department, subse- 


| quently held various positions in the 
| sales department and in 1933 was named 
| head of the statistical division of the 


sales research department. 


| Potter Is President of 


Midwest Refineries 
E. W. Potter has been elected presi- 


| dent and general manager of Mid-West 
| Refineries, Inc., Grand Rapids, Michi- 


gan. Potter came with the company 1n 
March, 1940, as executive vice president. 
He had formerly been connected with 
Universal Oil Products Company, Chi- 
cago, and Cosden Petroleum Corpora- 
tion, Big Spring, Texas. ; 

V. M. Skinner was elected vice presi- 
dent and sales manager. Skinner, who 
is a native of Michigan, has been asso- 
ciated with Mid-West Refineries, Inc., 
since 1934. 


Hiatt Heads Phillips 


Refining Department 

W. G. Hiatt has been elected vice 
president of Phillips Petroleum Com- 
pany in charge of refining. Another vice 
president elected at the meeting of the 
board of directors was Paul Endacott, 
who also will be an assistant to the 
president. Hy Bird, vice president and 
assistant. treasurer, resigned from Phil- 
lips Petroleum Company following his 
election as vice president and treasurer 
of Panhandle Eastern Pipeline Com- 
pany. 
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After a relief valve has been in service for some time, it 
may be necessary to refinish the seating surfaces. Severe 
damage must be remedied by machining, but in the usual 
case lapping will suffice. 

Necessary sg pec Lapping Blocks, one for each 
orifice size valve; Lapping Compound of various grades — 
see table; a Surface Plate for truing up the blocks. 


In all operations as well as in the care of the equipment, 
cleanliness is essential. Foreign particles on the surface 
plate may scratch the lapping block, and if on the block, 
they will scratch the valve seat. Likewise a few particles 
of #200 compound mixed in with the finer grades will cause 
scratching. 


For lapping the valve seat use the following guide: 

1. Select the size of lapping block proper for the valve 
orifice letter. 

2. Check the block on a surface plate to make sure it is 
perfectly true. 





No. 3 of Crosby valve maintenance ‘‘tips’’ for improving valve per- 


formance and increasing valve life. 


Crosby manufactures a complete line of relief valves. They stay bottle 
tight over long periods, have high capacity, operate accurately and 
‘surely and have minimum slowdown. 


CROSBY RELIEF VALVES 


No. 3 Reconditioning Seating Surfaces 





3. Apply compound to the block and rotate with an oscil- 
lating motion —do not carry through a complete 
revolution. Let the weight of the block do the work as 
any applied pressure may be unequally distributed. If 
the seat is considerably pitted or scratched, use #200 
compound, otherwise #500 will do. 


4. When most of the damage marks have been lapped out, 
remove all compound from the seat and from he block, 
and clean both thoroughly with kerosene. This is im- 
portant. 


5. Repeat this procedure using progressively finer com- 
pound, until all marks are gone and the seat has become 
polished. 


6. Never grind the disc against the nozzle. To avoid galling 
and grooving seats, lap each piece separately, using 
block as above. 


It is a good idea to use different ‘lapping blocks (or 
opposite sides of the same block) for different grades of 
compound. 

For further information we invite you to write to your 
local Crosby office for ‘Instruction for Installation Main- 
tenance and Adjustment of Relief Valves."’ 





RECOMMENDED VALVE 
SEAT LAPPING COMPOUND 


COARSE — No. 200 Mesh Carborundum — or 
equivalent — for rough grinding of badly 
scored seats. 

FINE — No. 500 Mesh Carborundum — or 
equivalent — for finish grinding for steam, 
oil, and general service. 


VERY FINE — Levigated Alumina — for 
highly polishing seats when valve must be 
tight on hard-to-hold media such as propane, 
Dowtherm, etc. 











CROSBY STEAM GAGE and VALVE COMPANY 


10 ROLAND STREET, BOSTON, MASS. 

























Jeffers Says Rubber Problem 


Will Be Solved Late in 1944 


_ of plant construction for 
the synthetic rubber program is such 
that William M. Jeffers, rubber direc- 
tor, believes that the latter part of 1944 
will find the nation with sufficient rub- 
ber. 

“By the latter part of 1944 you can 
forget the rubber problem” was his 
terse estimate of prospects at Baton 
Rouge, June 1. Jeffers was in the party 
of government officials who were begin- 
ning their tour of plants, which are 
operating and building in both the 
100-octane gasoline and synthetic-rub- 
ber programs. 

At the same conference Robert P. 
Patterson, Under Secretary of War, was 
not enthusiastic as to aviation motor 
fuel, saying simply, “we are not getting 
enough.” 

The party of government officials was 
on an inspection tour from which it 
hoped to estimate both indicated pro- 
duction and. possible needs for further 
plant construction. They visited centers 
in Louisiana, Texas and went to the 
Pacific Coast. The party included Ralph 
K. Davies, Deputy Petroleum Adminis- 
trator for War; Bruce K. Brown, As- 
sistant Deputy Administrator; Bradley 
Dewey, Deputy Rubber Director; James 
Forrestal, Under Secretary of the Navy; 
J. W. Livingston, vice president of Rub- 
ber Reserve Company and others. 

This’ party plus representatives of the 
leading newspapers and oil trade publi- 





cations was invited to Baton Rouge by 
Standard Oil Company of Louisiana for 
an inspection of the first butadiene unit 
completed there in cooperation with the 
government program as well as inspec- 
tion of the first butyl rubber unit, a con- 
struction job of the oil company. The 
trip also included an inspection of the 
rubber polymerization plant of the Co- 
polymer Corporation at Baton Rouge. 

This estimate of the synthetic-rubber 
program followed similar expressions 
of the third report of the Rubber Di- 
rector, when Jeffers said “except for 
essential necessities rubber cannot be- 
come generally available commodity 
for a long time and that extensive con- 
servation of tires and of other rubber 
products must still ‘be continued. In 
short, while the rubber program is not 
yet solved, it is in the best shape that 
it has ever been.” 

This report showed that the program 
now under construction provides for 79 
percent of the recommendation of the 
Baruch committee, which was 1,037,000 
tons of annual capacity. Instead plants 
operating and building are rated at an 
annual capacity of 850,000 long tons, 
divided as follows: 


Meee 8 ns: 735,000 long tons 
I ain ain tb 75,000 long tons 
Neoprene .... 40,000 long tons 


The buna rubber total will require an 
annual production of 688,500 short tons 








of butadiene, of which 228,000 tons will 
be made from alcohol, the remainder 
from petroleum. Butadiene for this total 
will be made in 23 plants, which will 
have 32 units. The styrene requirement 
for compounding with butadiene to 
make buna S will be made in 7 plants, 


having 13 units. Both petroleum and 
coal tar distillation will provide the 202,- 
700 short tons of styrene each year. 


Status of the plant construction pro- 
gram was summed up in the report in 
the following paragraphs: 

“Construction is proceeding well. In 
addition to those plants (of both the 
synthetic rubber and high-octane gaso- 
line programs) given special directives 
on December 8, 1942, and February 1, 
1943, all the remaining plants of both 
the rubber and the high-octane pro- 
grams have now been integrated and 
scheduled to the end that component 
parts flow smoothly to each program 
and interfere as little as possible with 
other important parts of the war effort. 


“This together with the basic sched- 
uling of critical components and pro- 
viding of additional fabricating facili- 
ties, which are being carried out under 
the direction of Messrs. Wilson and 
Cordiner of the War Production Board, 
is breaking the heretofore disastrous 
bottlenecks that affected our, as well as 
other, war programs. 

“At this time, of the 84 separate units 
making up the 48 plants in the program, 
27 are in operation or ready for opera- 
tion. These plants have a capacity of 
242,000 long tons (30 percent of the 
program) while 14 percent of the buta- 
diene and 18 percent of the styrene 
programs are in operation.” 

His report revealed that instead of 





TYPE “— 


Mechanical 
Drive 
Turbines 


Murray Type “U” Mechanical Drive Turbines are adaptable to a variety of drives. 

















View shows Type “U”’ turbine directly connected to a 20 K.W. alternating current 


generator operating at 1800 R.P.M. The unit is installed in a large oil refinery 


in Venezuela where the turbine supplies exhaust steam for process requirements. 


MURRAY IRON WORKS COMPANY, Burlington, lowa 
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CAUSTIC 
POTASH 


Solvay Now Offers High Grade Caustic Potash to Petroleum Refiners / 


Solvay Caustic Potash is manufactured in Solvay’s 
new potash plant—designed and built on the basis 
of Solvay’s sixty-one years experience in the manu- 
facture and handling of alkalies. This modern 
plant includes the latest equipment, and is geared 


to take care of your war-time requirements! 


@ Solvay Caustic Potash in the dry form contains a 
minimum of 90% KOH. 


@ Solvay Caustic Potash Liquor (shipped in tank cars) 
—has KOH content of approximately 50%. 


We can meet your requirements for Caustic 


Potash in liquid, flake or solid forms. 


Write today for complete information! 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 








45 Milk Street 


BRANCH SALES OFFICES: 
Boston, Mass. 


212 South Tryon Street Charlotte, N. C. 


1 North LaSalle Street 


Chicago, Ill. 


3008 Carew Tower Building Cincinnati, Ohio 


926 Midland Building 


Cleveland, Ohio 


7501 West Jefferson Avenue Detroit, Mich. 


1101 Hibernia Building 


40 Rector Street 

12 South 12th Street 
1107 Gulf Building 
3615 Olive Street 
Milton Avenue 
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KEMP of BALTIMORE is 


now providing high- 
efficiency dryers and 
inert gas producers for 
alkylation, dehydrogen- 
ation and catalytic 
cracking plants... for 
butadiene, styrene and 
co-polymer plants. For 
technical bulletins, 
descriptive leaflets and 
general information, 
address The C. M. Kemp 
Mig. Co., 405 East Oliver 


Street, Baltimore, Md. 








the stockpile of 100,000 tons of raw 
rubber anticipated by the end of 1943, 
the amount will be 142,000 long tons. 
Savings in use of rubber as well as 
higher production of synthetic in 1943 
were responsible for the higher total. 

The statement of Jeffers at Baton 
Rouge indicated sufficient rubber by the 
end of 1943 for civilian use. In order 
to. keep automobiles serving the war 
effort until this supply is adequate his 
report stated that 5,000,000 tires will be 
made in 1943 and that 30,000,000 will 
be made in 1944. 


Interdependence Between 
Rubber and Aviation Fuel 


In his address, “Petroleum in the 
War,” before the meeting of the Ameri- 
can Institute of Chemists, Chicago, May 
15, Bruce K. Brown, assistant deputy 
petroleum administrator, stressed the 
interdependence of both processes and 
equipment for synthetic rubber and 
those for 100-octane gasoline. He gave 
a brief review of the two items as an 
approach to revealing how each is de- 
pendent on the other. That part of his 
address follows: 


“In laying out plans to increase the 
production of 100-octane gasoline by the 
erection of new facilities, the industry, 
with the approval of government, con- 
cluded that the most feasible course to 
follow was to build catalytic cracking 
units to produce olefines for alkylate and 
to augment the supplies of isobutane 
naturally available. Butane isomeriza- 
tion units and alkylation units, using 
either sulphuric acid or hydrochloric 
acid as the catalyst, were also necessary. 


“These new facilities take more than 
a year to complete, and difficulties in 
obtaining materials have extended the 
period. Nevertheless, by April, 1943, the 
number of units in operation had in- 
creased to 42 and it will reach 60 before 
the summer is gone—with more to 
follow. 

“In spite of these difficulties the 
national output of 100-octane gasoline 
was more than tripled in a year. Only a 
small part of the increase came from 
some new facilities started before Pearl 
Harbor. A part of the increase came 
from an increase in the permissible 
amount of tetraethyl lead, but this was 
offset, in a way, by a much needed im- 
provement in ‘rich mixture quality,’ 
achieved in the face of extreme diffi- 
culty. Prewar polymerization units and 
similar equipment in some 50 refineries, 
many of which had no other connection 
with the 100-octane program, were 1m- 
pressed into special service to make 
special ingredients. Every existing facili- 
ty was forced to its utmost production. 
Prewar catalytic cracking units were 
converted to aviation service. The Petro- 
leum Administration, aided by advice 
from the best technologists of the indus- 
try, directed the blending of base stocks, 
blending agents and other ingredients on 
a national basis. For example, some pre- 
war manufacturers of 100-octane gaso- 
line ‘went out of business’ as: such tem- 
porarily because it was found that their 
blending agents made more 100-octane 
gasoline when mixed with the base 
stocks of other companies rather than 
their own. Isobutane needed on_ the 
West Coast was shipped from Phila- 
delphia and 100-octane gasoline blended 
at an Eastern city has components 
shipped from Chicago and others from 
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~<a Horry Back!” 


We'll miss him, of course! But we'll have to manage some- 
how to get along without “Harcast” until the war is over. 


As a patriotic duty, “Harcast” is stepping out of the 
picture for duration. He’s giving up his place in production 
to his brother P&H Electrodes who are more vitally needed. 


Meanwhile, volumes of these other P&H Alloy Elec- 
trodes, all types and sizes, will be reaching new highs to 
meet urgent demands of war industries—to be where 
they're needed, when they're needed to keep machines 
working for Victory. 


Procedures on P&H Alloy Electrodes are available on 
request. 
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P&H Square Frame Welders are de- 
scribed in Bulletin W-26. Write for it. 


A new star has been added to 
P&H’s award for excellence in 
war production. 











General Offices: 4590 West National Avenue 
Milwaukee, Wisconsin 


Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 











































about High Pressure, 
High Temperature Piping 

















tion, experi- 
ence, skill 
and most 
modern 
equipment 
for pre-heating, stress-relieving 
operations, ready for high gear 
action—now! 


All the ju-ju in darkest Africa 
cannot influence power piping 
fabrication. But possibly there 
have been times when, in des- 
peration, one has wondered if a 
bit of authentic mumbo jumbo 
wouldn’t help. 










However, why anticipate or 
even tolerate high pressure, high 
temperature piping problems? 
Permit Associated to assume these 
responsibilities. Here is organiza- 





Photograph above shows pre- 
fabricating on a carbon moly high 
pressure, high temperature power 


piping job. 







WAR PRODUCTION .. . This company is engaged in high 
priority war production, proud of its responsibilities and 
fulfilling them to the letter. 



















LOS ANGELES, CALIFORNIA 














Texas, because we can get more barrels 
of products that way. 

“One of the most interesting phases of 
the program is its kaleidoscopic change 
from month to month, New catalysts 
are developed and units still in process 
of construction must be adapted for 
their use. New techniques produce bet- 
ter base stock. New techniques permit 
greater yields. New ingredients of high 
quality make it possible to dilute the 
products with base stocks formerly 
thought usable. i 

“Measured in relative volumes, the 
petroleum industry’s contribution to the 
synthetic-rubber program is much 
smaller than its aviation-gasoline ac- 
tivity. One third of the butadiene needed 
in the synthetic-rubber program is to be 
produced from alcohol and the remain- 
der from petroleum. Part of the petro- 
leum butadiene will come from dehydro- 
genating butane and part of it by the 
cracking of gasoline, but most of it will 
be produced by dehydrogenating buty- 
lenes obtained from the catalytic crack- 
ing units which form a part of the 100- 
octane program as well. 

“The exact figures are 220,000 tons of 
butadiene per year from alcohol, 250,000 
tons from butylene and _ 168,680 tons 
from butane or gasoline. However, if all 
the butadiene were made from petro- 
leum it would amount to only about 
16,000 barrels per day of butadiene and 
could be made easily from less than 
25,000 barrels of butylene. These are 
small figures compared to the daily 
crude-oil consumption in refineries of 
4,000,000 barrels per day or a prewar 
consumption of 1,600,000 barrels of 
motor gasoline per day. 

“However, barrelage figures are de- 
ceptive. The synthetic-rubber program 
is a tremendous one from the standpoint 
of technique and the processes used are, 
for the most part, newer and more diffi- 
cult than those used in the 100-octane 
program. Further, the synthetic-rubber 
production program was later starting 
than the 100-octane program, particu- 
larly from the standpoint of ordering 
equipment. 

“To me the most interesting feature 
is that 60 percent of the synthetic- 
rubber program which is dependent 
upon petroleum refining for its prime 
raw material, butadiene, is its utter in- 
terdependence with the 100-octane pro- 
gram. You have heard much over the 
radio and have read much relatively un- 
enlightened comment about the ‘compe- 
tition’ between the synthetic rubber pro- 
gram and the high-octane program for 
construction materials to complete the 
projects. Too little has been said to 
bring out the fact that there is an 
intimate process relationship between 
the two programs and that the rubber 
program succeeds only to the extent 
that the feed stock units which spply 
it with butadiene or raw materials for 
butadiene and which also make 100- 
octane gasoline or its ingredients are 
successfully completed and_ operated. 
Personally I have no doubt of either.” 


Bay Plant Now 
Making Codimer 
The 


refining 
plant of Bay Petroleum Corporation has 


McPherson, Kansas, 
been adapted ‘to the manufacture 0 
codimer. New construction as well as 
conversion of equipment were combined 
to permit the plant to make this ingredi- 
ent of 100-octane gasoline. 
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EVAPORATION 


N “sentry duty” day and night, Hor- 

tonspheroids are helping to write to- 
day’s stirring chapters in the annals of the 
petroleum industry. 

Wartime demands have compelled re- 
fineries to produce quantities of 100 oc- 
tane gasoline and other volatile petroleum 
products. In the storing and handling of 
these products it is essential to guard 
against volumetric loss and product de- 
terioration. Hortonspheroids do this by 
providing storage that stops evaporation 
at its source. 

Shown below are four Hortonspheroids 
at a large refinery. They were designed 
for 15 lbs. per sq. in. pressure and have 
a capacity of 25,000 bbls. each. 


CHICAGO BRIDGE & IRON COMPANY 


Birmingham—Chicago—Cleveland—Havana—Houston—New York 
Philadelphia—San Francisco—Tulsa—Washington. 
’ 





HORTONSPHEROID 
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Automatic electric-motor 
operated American Stand- 
ard Valve with hand wheel 
for manual operation in 
case of current failure. 
Available in 125 Ib iron, 
150 to 900 Ib steel. 





15 to 900 psi 
aie 


16-inch cast iron chain wheel 
operated vaive for pressures up 
to 15 pounds. Complete range of 
sizes from 2-inches to 84-inches. 


The action of an R-S Butterfly 
Valve is rapid and smooth. Four 
to six revolutions of the hand 
wheel or chain wheel fully open 
or close the valve vane. The com- 
pact, inherently narrow face-to- 
face dimensions, and the fact that 
there is no long stem or gate well, reduce 
clearance requirements to the minimum. 

There is free passage for direct flow 
with no restrictions other than the stream- 
lined vane. Sediment cannot collect since 
there are no right angle bends or reverse 
turns. Hence, the R-S Valve is ideal for 
the control and shut-off of dirty gas, 
dirty water, pulverized fuel or similar 
flowing solids. 

The beveled vane wedges tight against 
the valve body for shut-off duty. 

Write for catalog and detailed infor- 
mation about the use of R-S metals for 
resistance against feat, abrasion and 
corrosion. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street Philadelphia, Penna. 





Congress May Dismember 
OPA; Give Price to PAW 


A congressional fight to dismember 
OPA and distribute its functions among 
other agencies is waging, precipitated 
by recent internal dissension within the 
agency which has resulted in the resig- 
nation of a number of officials of the 
food division, contests for power and 
the messed-up gasoline situation. 

Administrator Brown, reported from 
day to day as resigning or on his way 
out, has declared he will “not desert the 
President” and will clear up the contro- 
versy over authority, but is believed by 
many to be faced with a impossible 
job and a poor law in seeking to control 
inflation. 

One of the several separate targets of 
attack is the handling of the oil situa- 
tion, which has been bitterly criticized 
on both sides of the capitol, particularly 
by New England delegations. Some of 
the members from the oil states also 
are gunning for OPA because of its 
refusal to grant an over-all increase in 
crude prices. ; 

This week, Representative Wright 
Patman of Texas will seek to impose a 
rider on current legislation transferring 
authority over all government functions 
relating to production, distribution or 
price of gasoline and petroleum prod- 
ucts to PAW. 

It is not believed likely that Patman’s 
move will succeed, but there are definite 
indications that a thorough house clean- 
ing of OPA is in the offing, which may 
result in important changes among offi- 
cials having to do with oil questions. 


Reid Goes to Southern 
Natural Gas Company 


Laurance S. Reid, who has been asso- 
ciate professor of chemical engineering 
at the University of Oklahoma since 
1940, has been named assistant chief en- 
gineer of Southern Natural Gas Com- 
pany. He will have his office at head- 
quarters in Birmingham. 

Reid is a graduate of Iowa State Col- 





BUTTERFLY VALVES 


LAURANCE S. REID 
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CW ELECTRONIC Potentiometer 


O longer is it necessary to manually 
balance an Indicating Potentiometer to 
obtain temperature readings. 


The new Brown Electronic “Self-balancing” 
Precision Indicator reads the correct tem- 
perature instantly when the operator throws 
the proper key switch. 


This new instrument utilizes the standard 
“Continuous Balance” electronic principle 
incorporated in the well-known Brown Cir- 
cular Chart Air-O-Line Potentiometer Con- 
troller. It uses no conventional galvanom- 
eter and is not affected by vibration. 


Precision readings are made possible by the 
use of a rotating scale, over 28” in length, 
graduated to permit readings to within one 
part in 2400. This scale is power driven and 


can travel through full range in less than 10 
seconds. There is no waiting for a galva- 
nometer to balance —the instrument bal- 


ances quickly without cycling. 


The Brown Precision Indicator can be used 
with any number of separately mounted key 
switches, in exactly the same manner now 
employed in manually balanced instruments. 
Integrally mounted push button switches 
will also be available in limited quantities. 


WRITE THE BROWN INSTRUMENT 
COMPANY, 4498 Wayne Avenue, Phila- 
delphia, Pennsylvania, a division of Minne- 
apolis-Honeywell Regulator Company, Min- 
neapolis, Minnesota. Offices in all principal 
cities. 119 Peter Street, Toronto, Canada— 
Wadsworth Road, Perivale, Middlesex, Eng- 
land—Nybrokajen 7, Stockholm, Sweden. 


Qrsteuumentls by and (oulrots by 
MINNEAPOLES-HONEY WELL 
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lege, 1931, in chemical engineering. 
After five years with Lion Oil Refining 
Company, he entered the University of 
Oklahoma in 1936 and completed his 
work for a master’s degree. 


Dr. E. R. Lederer 
Dies in New York 


Dr. E. R. Lederer died May 6 in 
New York, after an illness of three 
weeks, suffering from an acute attack 
of coronary thrombosis April 16 while 
on a business trip to New York. For 
the last two years he was employed 
as consultant by Sun Oil Company with 
offices in Philadelphia. 

He had been identified directly with 
the petroleum industry for a period of 
38 years. He was born May 21, 1882, 
at Vienna, Austria, and received his 
early education and preparatory school 
in that city, and graduated from the 
University of Heidelberg with a degree 
in chemical engineering in 1904. He 
continued immediately his post-graduate 
studies in the University of Vienna, 
graduating therefrom in late 1905 with 
the degree of Ph.D. 

In the fall of 1905 Dr. Lederer ac- 
cepted a position with Vacuum Oil 
Company in Ploesti, Rumania, as chem- 
ist, later becoming assistant superin- 
tendent, in which capacity he remained 
until 1912, when he transferred to Stand- 
ard Oil Company of New Jersey Bay- 
onne plant at Bayonne, N. J., as chem- 
ist. In 1913 he became chief chemist 
with The Atlantic Refining Company at 
Franklin, Pennsylvania. From 1916 to 
1934 he held numerous positions with 
Galena-Signal Oil Company, Atlantic 
Gulf Oil Corporation, Louisiana Oil 
Refining Corporation, and Texas Pacific 
Coal & Oil Company. 

He was active in petroleum code 
work in Texas during 1934 and 1935, 
and served as chairman of the labor 
committee of the planning and coordi- 
nation committee for the petroleum in- 
dustry, in Washington. He later main- 
tained his offices in New York as con- 
sulting engineer in the petroleum indus- 
try, and was also president and general 
manager of Bradford Oil Refining Com- 
pany at Bradford. 

He was a member of the American 
Chemical Society, Society of Automo- 
tive Engineers, American Society of 
Mechanical Engineers, a former presi- 
dent of the Natural Gasoline Associa- 
tion of America, a member of the Amer- 
ican Institute of Chemical Engineers, 
and a member of the Institution of 
Petroleum Technologists of London. 


Burdette Blue 
Dies at Tulsa 


Burdette Blue, 57, Tulsa, a former 
president of the Indian Territory Illumi- 
nating Oil Company, died May 17, less 
than an hour after he was stricken while 
dining at the Tulsa Club. 

A native of Kansas, Blue came to 
Oklahoma in 1906 and practiced law at 
Bartlesville. In 1917 he became general 
counsel for ITIO and in 1935 was elect- 
ed president, an office which he held 
until late 1941 when he resigned, the 
company being taken over by Cities 
Service Oil Company. 

He was president of the Kansas-Okla- 
homa division of the Mid-Continent Gas 
& Oil Association at the time of his 
death. 
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Allen Promoted by 
Godfrey L. Cabot, Inc. 


Russell G. Allen, formerly manager of 
manufacturing operations in the South- 
west for Godfrey L. Cabot, Inc., is mov- 
ing to the main office in Boston as vice 
president. Allen graduated from Haver- 
ford in 1923, joined the Cabot organiza- 
tion in Texas in 1925 and was employed 
in the Southwest and in West Virginia 
until he was placed in charge of the 
Southwestern Division in 1930. 

Hugh Burdette, formerly Eastern pro- 
duction manager, is moving to Pampa to 
the position vacated by Allen. His posi- 
tion will be filled by the promotion of 
L. J. Morris, who will direct operations 
in West Virginia, Pennsylvania and New 
York from the Cabot office in Charles- 
ton, West Virginia. 


Egloff Again Heads 
Institute of Chemists 


Along with his re-election as president 
of the American Institute of Chemists 
at the annual meeting in Chicago, May 
14, Gustaf Egloff, director of Research 
for Universal Oil Products Company, 
let it be known that he will continue to 
oppose proposed _ federal legislation, 
which would mobilize technological 
manpower under agencies of govern- 
ment. He criticized the proposal as 
follows: 

“By disrupting the research, develop- 
ment and production organizations that 
have been built up over many years and 
regimenting all scientific and technical 
work, the effect of the passage of these 
bills could easily be the equivalent of 
adding 100 divisions of soldiers to our 
enemies.” 


Mettam Named Director 
Of District 1 Refining 


George H. Mettam, assistant general 
manager of refining of Standard Oil 
Company of New Jersey, has_ been 
named director of refining for District 
1, Petroleum Administration for War. 


G. H. METTAM 


His supervision covers the area known 
as the East Coast. 

Previous to giving up his activity, 
he had served 33 years in various ca- 
pacities with Standard Oil Company of 
New Jersey. He began work at the 
Bayonne plant in the summer of 1906, 
A year later he was back at the Bay- 
way works in the engineering depart- 
ment, where he remained until 1910. 
Next came three years in other engi- 
neering work after which he returned 


-to the oil company. He has filled most 


of the mechanical and process execu- 
tive positions in the New Jersey plants. 
He was named manager of the New 
Jersey plants in 1936 and was elected a 
director of the corporation two years 
ago. 


Safety Council Tackles 
Off-the-Job Accidents 


Because accidents that come about 
while men and women are not at work 
are a major part of the absenteeism of 
wartime industry, the National Safety 
Council has set about to carry its acci- 
dent prevention program into this field. 
These accidents are looked upon as 
equally as preventable as those of indus- 
try and work accidents have been re- 
duced by 70 percent in 20 years. 

“Our chief job in combatting off-the- 
job accidents,” said Colonel John Stil- 
well, president of the council, ‘is educa- 
tional. We must convince American 
workers of three things: first, that we 
can’t win this war if workers can’t 
work; second, that off-the-job accidents 
are a major cause of absenteeism; third, 
that any worker can keep himself safe 
and on the job.” 

In 1942 a total of 29,000 workers met 
death in off-the-job accidents, as com- 
pared with 18,500 killed at work. Of 
4,100,000 non-fatal injuries to workers, 
2,350,000 occurred off-the-job. 

“This toll,” said Stilwell, “represents 
not only a huge loss of productive 
power, but also a tremendous amount 
of human tragedy and suffering. The 
man-hours of work lost in these off-the- 
job. accidents to workers last year were 
sufficient to have built 12,600 heavy 
bombers.” 

As part of the campaign, the council 
has produced a series of new publica- 
tions aimed specifically at off-the-job 
accidents, but based on techniques and 
methods that have proved effective 
through the years’ in preventing acci- 
dents in industrial plants. 

“These materials,” Stilwell explained, 
“have two aims—first, to show busy 
management what it can do about off- 
the-job accidents with a minimum 0 
time and effort; second, to influence 
workers by direct appeal. Since off-the- 
job hazards are the same for all work- 
ers, the materials are appropriate for 
workers in all types of industrial opera- 
tions.” 

The special materials are as follows: 

A series of six leaflets has been pre- 
pared for distribution to workers. They 
emphasize that men and women in war 
plants must assume personal responst- 
bility for their safety outside the plant, 
and contain specific information as to 
how workers may stay safe at home, in 
traffic, everywhere. : 

Twelve special posters, each dealing 
with a specific off-the-job hazard, have 
been prepared for display in plants. Each 
poster carries the caption, Stay on the 
Job. Manpower Is Warpower. 
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US NAVY PHOTOGRAPH 


THE BATTLE OF MIDWAY 
—June 1942. A Japanese heavy 
cruiser of theMogami class after 


having been bombed by U. S. 
carrier based naval aircraft rn e ay own 


This Japanese heavy cruiser has felt the destruc- | 


aennaitibtis5s oaks ina 


tive might of American bombers, fueled with high octane aviation 
gasoline and loaded with high explosives derived from toluene. 


KELLOGG has been among the 
pioneers in the commercial de- 
velopment of these two products 


4 £ L L @) fs G which today are doing front-line 


THE M. W. KELLOGG COMPANY duty in the battle for freedom. 
JERSEY CITY, N. J. + 225 BROADWAY, N. Y. 


Representatives. 
LOS ANGELES: 609 SOUTH GRAND TULSA: PHILTOWER BLDG 


DESIGN, CONSTRUCTION and LICENSING 


CATALYTIC PROCESSES for Cracking, Hydroforming, Reforming, | Dehydrogenation, Alkylation, Desulphurization 
GASOLINE PRODUCTS COMPANY, INC....Pyrolytic Cracking @ THE POLYMERIZATION PROCESS CORPORATION...Thermal and Catalytic Polymerization 
JUIK Processes . . . for Lubricating Oil Refining with Propane and Phenol « Deasphalting « Dewaxing + Solvent Extraction and Acid Treating Plants 
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ABSTRACTS OF PAPERS BEFORE DIVISION OF PETROLEUM CHEMISTRY OF THE 
AMERICAN CHEMICAL SOCIETY 


Detroit, Michigan, April 12-16, 1943 
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Rapid Determination of Water in By- 
Product Sulfur. Louis SHNIDMAN, Roch- 
ester Gas and Electric Corporation, Roch- 
ester, New York. 


By-product sulfur, sometimes known 
as sulfur paste, recovered during the 
purification of manufactured, natural, 
or refinery gases using liquid purifica- 
tion and sulfur recovery processes, is 
being used extensively as a fungicide. 
The texture and consistency of the 
specially milled and creamed sulfur are 
controlled by its water content during 
its production. A rapid density method 
for the determination of water in the 
by-product sulfur has been developed. 
The method is rapid, requiring no 
weighing, but merely liquefying the sul- 
fur paste, deaerating the sample by suc- 
tion with constant stirring in a special 
metal container, counterbalancing a 
given weight, and reading the moisture 
content directly from a calibrated flask. 
The accuracy of the density method has 
been established by comparison with a 
distillation procedure previously de- 
veloped. The rapid density method will 
give results within 0.5 percent of the 
true water content of by-product sulfur. 
The time required for a determination 
is ten minutes. 


Relationship Between the Total and 
Net Heating Values of Natural Gas as 
Determined with a Water Flow Gas 
Calorimeter. A. J. W. HEADLEE AND 
James L. Hatt, West Virginia Geological 
Survey. 


The total and net heating value of 
natural gas are related by the mathe- 
matical expression, Thy — 1.072 Nhv = 
34— 0.34 I, where Thv is total heating 
value; Nhv, net heating value; and I, 
the percent inerts. 

This equation is used to check the 
accuracy of the corrections for the wa- 
ter of combustion of a water flow gas 
calorimeter, 

The net heating value can be calcu- 
lated from the total heating value by 
using this expression and vice versa. 

The rate of condensate water runoff 
must be very uniform in order to obtain 
duplicate net heating values within nar- 
row limits. Longer test periods counter- 
balance the effects of pulsations in the 
runoff. However, this requires a greater 
number of man hours and larger sam- 
ples. 


Hydrogenation and Liquefication of 
Coal. IV. Effect of Temperature, Cata- 


lyst, and Rank of Coal on Rates of Coal 
Hydrogenation Reactions. H. H. Srorcu, 
C. H. Fisuer, C. O. Hawk, ann A. 
Ersner, U. S. Bureau of Mines. 


Measurements were made of rates of 
hydrogen utilization; of oxygen, nitro- 
gen, and sulfur removal; and of coal 
liquefaction at temperatures in the range 
310° to 430°C. at about 180 atmos- 
pheres pressure of hydrogen in the 
presence and absence of a catalyst. 
These tests were made in 1200-cc. rotat- 
ing autoclaves using Pittsburgh bed 
coal in all cases except when the effect 
of rank was being studied. 

It is shown that the chief function 
of the catalyst is to increase the rate 
of regeneration of a hydrogen carrier 
which is a hydroaromatic compound 
such as tetrahydronaphthalene. The re- 
actions of the hydrogen carrier with 
oxygen and unsaturated groups in the 
coal are largely noncatalytic. The effects 
of the catalyst on the rate of oxygen 
elimination and on that of liquefaction 
are very similar, and it is probable that 
both processes are intimately associated 
in one reaction or group of reactions. 

Rates of hydrocarbon gas formation 
show similar variations in temperature 





® YOUNGSTOWN SHEET & 
TUBE CO. 
Pipe 
@ WM. POWELL CO. 
Powell Valves 
® TAYLOR FORGE & PIPE 
WORKS 
F. S. Flanges—Seamless 
Welding Fittings 
@ STEWART R. BROWNE & CO. 
Gaskets and Packing 
® CLAYTON MARK & CO. 
F. S. “Petro,” “Hydro,” 
“Mark” Unions 
@ JOHNS-MANVILLE CORP. 
Packing 
® NEW YORK RUBBER CORP. 
Mechanical Rubber Goods 





WALLACE-ROSE-HOSKINS C0. 


HOUSTON 
910 NAGLE STREET 
P. ©. BOX 2095 
PHONE C-7385 


distributors for: 


® PAGE BELTING CO. 
Leather Belting 
® STOCKHAM PIPE FITTINGS CO. 
C. I. and M. I. Fittings 
@ BETHLEHEM STEEL CO. 
Galvanized Sheets, Nails 
and Wire Rope 
® REPUBLIC STEEL CORP. 
Bar Iron, Angles, Shapes 
® HENRY G. THOMPSON & 
SONS CO. 
Milford Hand, Power, 
Band Saw Blades 


® VULCAN RIVET & BOLT CO. 
Bolts and Nuts 


@® GREENE, TWEED & CO. 
‘Palmetto Packing 


eomplete line of industrial equipment - 


BEAUMONT 
1365 CROCKETT ST. 
P. O. BOX 2071 
PHONE 5001 


@j. H. WILLIAMS & CO. 
Wrenches, Tongs, Pipe Vises 


e — TWIST DRILL & MACHINE 
‘eo 


Reamers, Drills, Taps, Cutters 
® RIDGE TOOL CO. 
Wrenches, Pipe Cutters, Vises 
® CRESCENT TOOL CO. 
Wrenches, Pliers, Screw 
Drivers, Punches, Chisels 
® CLOVER MANUFACTURING CO. 
Abrasive Materials 
® TOLEDO PIPE THREADING 
MACHINE Co. 
Pipe Dies, and Threading 
Machines 
® THE DUFF-NORTON MFG. CO. 
Jacks 
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Increase resistance to 


DEZINCIFICATION! 











ARSENICAL 
ADMIRALTY 





J 





No “cure-all” tube alloy, but one to consider 
if you’re troubled with dezincification 


HE AMERICAN BRASS COMPANY has 
been manufacturing Arsenical Ad- 
miralty Condenser Tubes on a commer- 
cial basis since 1934. 
This alloy was introduced as a result 


of extensive research work, begun sev- 


etal years earlier, which demonstrated 
that the addition of a very small percent- 
age of arsenic to the standard Admiralty 
Alloy materially increased its resistance 
to dezincification. 


The consistently satisfactory perform- 
ance of Anaconda Arsenical Admiralty 
Condenser Tubes in almost every kind 
of service has substantiated the results 
of laboratory tests. 

While Anaconda Arsenical Admiralty 
Condenser Tubes have been quite 
generally used, they are especially 
well-adapted to those installations in 
which the older alloys showed 
definite tendencies to dezincify. 





Technical Service Available 
It is a function of the engineers of our 
Technical Department to assist Con- 
denser Tube users in the selection of 
the most economical tube alloy for any 
given set of operating conditions. Please 
feel free to call on us. Publication B-2, 
sixth edition, gives up-to-the-minute 
data on Anaconda Condenser Tube and 


£0. oA Head Plate Alloys. A copy will 


be mailed to you for the asking. 
4283 


Anacontla Condenser Tubes 


THE AMERICAN BRASS COMPANY—GENERAL OFFICES: WATERBURY, CONNECTICUT; 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario + Subsidiary of Anaconda Copper Mining Company 
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...a 2% sq. ft. McCaskell Rotary 
Disc Continuous Pressure Filter (Pat- 
ented) for demonstration purposes in 
plants handling volatile solvents, cor- 
rosive liquids and viscous and high 
temperature slurries; and in petro- 
leum refineries for finished oil con- 
tacting clay filtrations. 

This small unit will quickly and 


conclusively demonstrate the advan- 





tages of continuous pressure filtra- 
tion, with continuous automatic dis- 
charge of the dry filter cake to atmos- 
pheric pressure, over batch and other 
methods now in use. 

You will see for yourself the im- 
portant economies in space, labor and 
maintenance now made possible for 
the first time through the use of the 
McCaskell Rotary Disc Continuous 


Pressure Filter. 





Air, or inert gas, pressure applied 
to filter casing above slurry level 
provides the pressure differential 
for filtering. . 


Bleeder valve for draw-off 
separation of initial cloudy 
filtrate from disc sectors, 
and controlling pres- ~< 
sure differential over « : 
cake building cycle. . 
Sturry level in lower 


filter casing, and serrated 
troughs over cake dis- 





Cake drying and/or washing zone. 
Above slurry level and under full 
gas pressure. 


Filter valve for filtrate discharge 
at atmospheric, or back, pressure. 
Fitted with automatic pulsating re- 
verse blow-back for cake discharge. 


Filter discs rotate in slurry 
within serrated troughs 
which permit cake to dis- 
charge through chutes from 
scrapers to cake discharger. 


Cake discharger with 

individual motor drive 

for delivery of cake to 
atmosphere through pis- 
ton balanced cone plug valve. - 








FILTERS and EVAPORATORS 


GOSLIN-BIRMINGHAM MFG. COMPANY 


BIRMINGHAM, ALABAMA 
350 Madison Ave., 


Seattle, Washington 


San Francisco, Calif. 


New York City. 





coefficients. The latter indicate that the 
rate determining step changes with tem- 
perature. Below 300° C. it is apparently 
a chemical reaction between a hydrogen 
carrier and unsaturated groups in the 
coal; between 310° and 355° C. diffusion 
of hydrogen through liquid films on the 
surface of the coal and catalyst is the 
slowest step.*Between 355° and 370°C. 
the diffusion rate surpasses that of the 
primary thermal decomposition of the 
coal substance and the latter becomes 
the rate-controlling process. Above 385° 
C. the rate of the primary decomposi- 
tion of the coal surpasses that of the 
secondary decomposition which is prob- 
ably a reaction between the oxygen- 
containing groups of the primary de- 
composition products and a reactive hy- 
droaromatic, as tetrahydronaphthalene, 


Carbon Black in Butyl Rubber. J. P. 
HawortH, L. B. Turner, W. C. Smita, 
AND R. L. Zapp, Esso Laboratories-Chem- 
ical Division, Standard Oil Development 
Company, Elizabeth, New Jersey. 


In the manufacture of most rubber 
articles pigments are employed and of 
all the pigments the carbon blacks are 
the most important, being used in large 
volumes. The importance of the carbon 
blacks, especially the channel and fur- 
nace types, is the result of the enhance- 
ment of physical properties obtained by 
their use. This effect of carbon black 
on vulcanizates of either natural or syn- 
thetic rubber may be controlled by par- 
ticle size, the chemical nature of the 
surface, or “structure” of the _ black, 
either separately or in combination. 
Whereas in natural rubber compounds 
one of these may have been considered 
of primary importance, in the synthetic 
others may be more important. 

Since it is now necessary to replace 
natural rubber by synthetics it is very 
desirable to know how they respond to 
different types of carbon black. This 
paper presents data obtained on Butyl 
rubber by varying the type and concen- 
tration of the black. 


The Evaluation of Butadiene in the 
Presence of Other Unsaturated and Sat- 
urated Gaseous Hydrocarbons. J. F. 
Cuneo AND R. L. Switzer, Union Oil 
Company of California, Wilmington. 


In this paper is described a_buta- 
diene analytical method which is a de- 
parture from the usual maleic anhy- 
dride absorption technique, and which 
presents certain advantages in respect 
to convenience and accuracy. 

The gaseous mixture is tested for 
total unsaturates by hydrogenating the 
sample. On another portion of the same 
mixture, the percentage absorbed by 
mercuric nitrate solution is ascertained. 
Regardless of the number of double 
bonds, the unsaturated gas is absorbed 
by mercuric nitrate as though it were 
an olefin. The difference between the 
percentage of unsaturates found by hy- 
drogenation and that determined by 
mercuric nitrate absorption gives the 
percentage of unsaturates having more 
than one double bond. 

This method has been tried on know? 
blends made*of normal butane, buta 
diene, and isobutylene in varying pro 
portions, and all results have been 
found to be satisfactory. The same satl- 
ples were analyzed for butadiene by 
absorbing the material in maleic aniy- 
dride, and a comparison of these ft 
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gasoline, gowd@r, synthetic 
to an early Victory. 


Process equipment like that pictured here continually 
rolls from Vogt shops to many of the vital battlefields 
of production and plays a prominent part in helping meet 
the demands of total war. 


Vogt welded pressure vessels, produced in modern plate 
fabricating shops having complete facilities and skilled 
supervising and operating personnel, meet all Code 
requirements. 


HENRY VOGT MACHINE CO., INC. 


LOUISVILLE, KENTUCKY 


Branch offices: New York, Philadelphia. 
Cleveland, Chicago, Dallas 
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Filtrol Catalyst, as personi- 
fied by “‘Monty,” is a most 
effective and economical acti- 
vated agent for conversion of 
petroleum into hydro-carbon 
chemicals that form the end- 
products which will dominate 
a world market of unprece- 
dented scope—products of new 
design, function and utility. 


This systematic precision- 
controller is subjected to con- 
tinuous laboratory appraisal 
for chemical and physical 
catalytic values. Uniformity 
of hardness, size and per- 


formance is maintained, thus. 


assuring exact percentage and 
distribution of products in 
refinery operations. 


Just as a chain is only as 
strong as its links, a catalytic 
unit is no better than its cata- 
lyst. Because of its super- 
activity and ruggedness, Filtrol 
Catalyst is recommended for 
controlled, dependable pro- 
duction. Filtrol Corporation, 
634 S. Spring St., Los Angeles, 
California. Plants: Vernon, 
California, and Jackson, 
Mississippi. 
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sults with those obtained by the method 
described is presented. In all cases the 
results obtained by the method de- 
scribed were in close agreement with 
the known values of the synthetic 
blends. 


The Density of Carbon Black by the 
Helium Displacement Method. R. P. 
RossMAN AND W. R. Situ, Godfrey L, 
Cabot, Inc., Boston. 


Sufficient x-ray diffraction data are 
now available to permit a calculation of 
the limiting density of a few commer- 
cial carbon blacks. Values of from 2.18 
to 2.20 aré calculated. These values are 
considerably higher than the published 
experimental values. Carbon black dens- 
ities have generally been obtained by 
pycnometric methods, using various 
liquids as the immersion fluid. These 
values are open to criticism on the 
basis of incomplete wetting of the pig- 
ment by the liquid. 

In the present study of pycnometric 
method using helium as the immersion 
fluid has been employed to determine 
the density of commercial carbon 
blacks. The values obtained after a few 
hours’ immersion in helium are only 
slightly higher than values obtained 
with the water pycnometer. These 
values represent the density of the 
“working particle” of carbon black and 
should be employed in practical applica- 
tion. The helium value, however, drifts 
for a period of some days, tending to- 
ward the limiting x-ray diffraction 
value. The rate and amount of helium 
diffusion depend upon the pore size 
within the “working particle.” The sizes 
of the parallel layer groups comprising 
the “working particle” are nearly the 
same in all channel blacks. For acety- 
lene black, however, these groups are 
considerably larger, giving rise to larg- 
er pores, and this and a pronounced 
helium drift indicate a considerable in- 
ternal porosity. 


Unsaturation of Butadiene and Related 
Polymers as Determined by [Iodine 
Chloride Addition. A. R. Kemp AND 
H. Peters, Bell Telephone Laboratories, 
Murray Hill, New Jersey. 


This paper describes procedures which 
have been developed to determine the 
unsaturation of polybutadiene, _ buta- 
diene-styrene, and butadiene-acrylic ni- 
trile copolymers. These methods depend 
on the use of p-dichlorobenzene for 
solution of the polymers and_ iodine 
chloride in carbon tetrachloride as the 
addition reagent, following the general 
technique employed in the_ standard 
Kemp-Wijs method for the determina- 
tion of unsaturation of natural rubber. 
Data are presented showing a lower un- 
saturation in these polymers than would 
result from 1-4 polymerization of the 
butadiene. A method is presented for 
determining the styrene and butadiene 
content of butadiene copolymers which 
is based on changes in the carbon- 
hydrogen ratio with varying propor 
tions of co-reacted monomers in the 
final product. The iodine value can also 
be employed to approximate the styren¢ 
content. It has been shown that the 
content of GR-S and natural rubber 
mixed vulcanizates can be accurately 
determined by employing the new iodine 
chloride addition procedure together 
with the chromic acid oxidation metho 
used to determine the natural rubber 
present. 
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Wan stocks fluctuate from month to 
month as illustrated by the chart at right, we have 
passed the low point and are definitely in better 
shape to supply your requirements. Backed by the 
tremendous resources of the manufacturers we 
represent, each the LEADER in their field — 
VINSON SUPPLY COMPANY welcomes your in- 
quiries on out-of-stock shipments. 


As a first step in time- 
saving assistance, put 
your requirements in 
our hands—NOW! 
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OHIO RETURN BENDS 
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Heat and Corrosion Resisting Alloy 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


PETROLEUM REFINER 
by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 
DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leshe Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical 
And Chemical Data 


Paraffin Hydrocarbons. A. W. FrAn- 
cis, Ind. & Eng. Chem. 35 (1943) pp. 442- 
49. 

The boiling points, densities, and re- 
fractive indices of all possible octanes, 
nonanes, decanes, and undecanes have 
been calculated from the same proper- 
ties of the next lower paraffins from 
which they can be derived by substitu- 
tion of a methyl group for a hydrogen 
atom by several defined modes. The 
agreement between the separate calcula- 
tions of the same property, and between 
these and the observed values when 
available, is sufficiently good to justify 
the selections of means as properties of 
unknown isomers. In some cases these 
correlations suggest revisions in ob- 
served properties. Paraffin isomers with 
two branches on nonadjacent carbon 
atoms have almost identical boiling 
points. This is probably true also of 
isomers with two branches on adjacent 
carbon atoms. Data are presented in 
considerable detail in six tables and one 
figure. A bibliography of 11 references 
is included. 


Additive Physical Properties in Hy- 
drocarbon Mixtures. R. M. DEANESLY 
AND L. T. Carteton, J. Phys. Chem. 46 
(1942) pp. 859-70. 

For the property of a hydrocarbon 
mixture to be additive it must fulfill the 
following conditions: (a) If f is an in- 
tensive physical property of a hydro- 
carbon, Ca: Hoi + x: of molecular weight 
M,;, then Mifi is additive if Mifi = an; 
+ bx:i-+ cR: + dz, where Ri is the num- 
ber of five- or six-membered rings, zi is 
the number of double bonds (olefinic or 
aromatic) and a, b, c, d, are values of at. 
f for one CH: group, H atom, ring and 
double bond, respectively. (b) For a 
mixture of hydrocarbons, f must be a 
weight average of the fi for the com- 
ponents, f= wifi-+ wef:-+ ... where wi 
is the weight fraction. If these condi- 
tions are met, then for a mixture CaHan 
+x with average H content of y% 
and unsaturation (olefinic and aromatic 
expressed as weight of H per unit 
weight of sample) it can be proved 
that f= A+ By + C/M-+ Dh where A, 
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B, C, D are constants for a given prop- 
erty, h. h is difficult to determine ex- 
perimentally. It is evaluated from this 
equation since y is obtainable from com- 
bustion data and M from cryoscopic or 
ebullioscopic measurements. The equa- 
tion is applied to specific volume, to the 
Watson - Nelson characterization factor 
and to specific refraction. 


Effect of Temperature on Liquid- 
Liquid Equilibrium. S. W. Briccs ANpD 
E. W. Comincs, Ind. & Eng. Chem. 35 
(1943) pp. 411-17. 

Recent articles have indicated the ex- 
panding application of solvent extrac- 
tion to industrial separations and have 
stressed the value of liquid-liquid phase 
equilibrium studies. Many ternary sys- 
tems have been investigated, but the 
majority of the work has been confined 
to a single temperature. Temperature, 
however, has a marked effect on liquid- 
liquid phase equilibrium. The effect of 
temperature on two separate systems 
was determined, and its consequences 
are discussed. The systems studied were 
benzene-acetone-water and docosane-1,6- 
diphenylhexane-furfural. The first sys- 
tem is representative of many involved 
in recovering solvents from aqueous 
solutions by extraction. The latter is re- 
lated to the complex systems encoun- 
tered in the solvent refining of lubricat- 
ing oil, Data secured during the work 
are presented in detail in tabular and 
graphical form. 


Thermodynamics of the Liquid State. 
K. M. Watson, Ind. & Eng. Chem. 35 
(1943) pp. 398-406. 


During the past ten years much atten- 
tion has been directed toward the de- 
velopment of generalized relations that 
permit prediction of the thermodynamic 
properties of the gaseous state, even at 
extreme conditions of temperature and 
pressure, with accuracy sufficient for 
general engineering purposes. The simi- 
lar properties of the liquid state have re- 
ceived little attention because of their 
lesser importance and because of the 
failure of the theorem of corresponding 
states to directly correlate liquid prop- 
erties with accuracy. However, on the 
basis of a modified application of the 
theorem of corresponding states new 
methods are presented for the general 


prediction of the following thermody- 
namic properties of liquids: thermal ex- 
pansion and compressibility, pressure 
correction to enthalpy, pressure correc- 
tion to entropy, pressure correction to 
heat capacity at constant pressure, heat 
of vaporization, difference between heat 
capacity of a saturated liquid and its 
ideal gas, and difference between heat 
capacity of saturated liquid and _ heat 
capacity at constant pressure. The only 
data required are the boiling point, the 
critical temperature, critical pressure, 
and the liquid density at some one tem- 
perature. Like all applications of the 
theorem of corresponding states, these 
relations are not rigorously correct. 
However, deviations from the available 
experimental data for a variety of com- 
pounds, both polar and nonpolar, are 
sufficiently small to warrant their use 
for many process problems where relia- 
ble data are not available, and for ra- 
tionalizing fragmentary experimental 
data. A bibliography of 26 references is 
included. 


Graphical Interconversions for Mult- 


component Systems. J. D. Leste, /nd. & 
Eng. Chem. 35 (1943) pp. 495-6. 


A recent article by Sun and Silverman 
developed two simple graphical methods 
for converting weight, volume, and mole 
fractions into one another, and _ also 
parts by weight into weight, volume, 
and mole fractions, for binary systems. 
By a simple extension, the present pa 
per makes the first of these methods 
applicable to multicomponent systems. 
These graphical methods are very gét- 
eral in nature by virtue of the fact that 
all the above mentioned conversions cal 
be expressed in two simple equations. 
The methods described are developed 
and are illustrated by application 10 
samples. 


Interconversions of Polycomponent 
Compositions by Graphical Methods. 
Kuan-Han Sun Anp A. SILVERMAN, /nd. 
& Eng. Chem. 35 (1943) pp. 497-8. 

In two recent papers the authors pre 
sented graphical methods for the inter 
conversions of binary and ternary com 
positions in terms of weight, volume, 
and mole fractions. The present pape 
deals with the interconversions of com 
positions of a polycomponent system ?! 
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Note how neatly B-H Koldboard cuts and 
how easily it fits the broad curve of the 
spheroid. The surface of the spheroid is 
first given an asphalt coating. Then 
Koldboard is applied, and the final 
finish is B-H Weatherseal. 


One of the 5 huge 
spheroids of a large 
eastern refinery used 
for the storage of 
Butane, an essential 
ingredient of high 
octane gas. 


Batpwin- Hitt 
KOLDBOARD 


Conserves Butane for 
America’s Aviation Gas 


A large eastern refinery found Baldwin-Hill Koldboard 
ideal for the huge job of maintaining uniform low tempera- 
tures inside its huge spheroids to keep Butane in a liquid 
form. You will find it equally efficient, permanent, and 
workable for your large or small low-temperature needs. 


Like this large refinery, you will find B-H Koldboard made 
from stable rock-wool fibers, so that it refuses to support 
combustion. You will like its very low conductivity — 
0.32 BTU/sq. ft./hr./° F. at 75° F. You will find it well 
below the Federal Specifications on moisture absorption, 
and completely defiant of disintegration or decay. You will 
find it light-weight, easily cut, excellent to handle and 
strong — ideal for temperature ranges of —150° to 300° F. 


@ @ @ Write for a free sample of Baldwin-Hill Kold- 
board, a part of our complete line of high and 
low temperature insulations. 


BALDWIN-HILL Pusaclatiaus 


€ 


567 KLAGG AVE. TRENTON, N. J. 
NEW YORK CHICAGO KALAMAZOO 
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graphical methods. The development of 
the method is given, and it is illys. 
trated. 


Chemical Compositions 
And Reactions 

The Analysis of Trinidad Crude Oils, 
F. Morton AnD A. R. RICHARDS, Joy. 
Inst. Petr. 29 (1943) pp. 55-74. 


Trinidad crude oils, as would be ex. 
pected from the complex geological con- 
ditions existing in southern Trinidad, 
show marked differences in character- 
istics. Crudes vary from the paraffinic 
oils to naphthenic oils. Between these 
extremes there are a number of mixed- 
base crude oils. Some freak oils of high 
aromatic content are encountered. The 
methods developed in the laboratories 
of Trinidad Leaseholds, Ltd., for the 
analysis of crude oils are described in 
detail. The normal crude-oil evaluation 
methods have been extended to include 
detailed analysis of a number of frac- 
tions obtained by precise fractionation 
of the naphtha (final boiling point 200° 
C.). The graphical representation of this 
analysis is shown to be characteristic 
of the oil, and can be used for the cor- 
relation of crude oils, as well as for the 
detection of minor differences in crude 
oils produced from the same zone. De- 
tails are given of the characteristics of 
the crude oils from the established pro- 
ducing horizons at the Forest Reserve 
Field of Trinidad Leaseholds, Ltd. 

Thermal Decomposition of Hydro- 
carbons, Resonance Stabilization and 
Isomerization of Free Radicals. A. Kos- 
SIAKOFF AND F. O. Rice, Jour. Amer. 
Chem. Soc. 65 (1943) pp. 590-5. 

The mechanism of the thermal de- 
composition of paraffin hydrocarbons 
when heated for a short time is dis- 
cussed. A theoretical approach is made 
to the problem in an effort to account 
for the difference in behavior of the 
three types of carbon-hydrogen bonds. 
The result predicts that the activation 
energy for removing a hydrogen atom 
decreases approximately linearly with 
the number of carbon atoms attached 
to the parent hydrocarbon, Hydrocar- 
bon free radicals, which are formed in 
the chain decomposition of paraffin hy- 
drocarbons, have been shown to be sta- 
bilized by resonance. This stabilization 
is least in primary radicals, greatest in 
tertiary radicals and is very probably 
responsible for the observed difference 
in rates of removal of primary, second- 
ary and tertiary hydrogen atoms. The 
approach discussed gives a method for 
predicting the relative rates of decom- 
position of radicals, as well as their rel- 
ative rates of formation. Long chain 
radicals have the ability to isomerize 
unimolecularly. This factor has been 
taken into account in calculating the 
products of decomposition of hexanes, 
heptanes and octanes. The considera- 
tions discussed in the article lead to 
considerably improved agreement be- 
tween the calculated and observed prod- 
ucts of the decomposition of paraffin 
hydrocarbons. 


Synthesis of Olefin Hydrocarbons by 
Catalytic Condensation and Dehydra- 
tion of Aliphatic Aldehydes. V. I. Ko- 
MAREWSKY AND T. H. KritcHEvskyY, Jou. 
Amer. Chem. Soc. 65 (1943) pp. 547-51. 


Propionaldehyde, n-butylraldehyde, 0- 
amyl aldehyde and n-hexaldehyde weré 
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YouR 5 MINUTES’ 
READING 


May telp His Fighting 


‘» When you take a few minutes to 

4 glance through a Bristol Bulletin. . . 
~ then write for further facts about 
Bristol’s instrument-engineering in 
your industry . . . you may be taking 
the first step towards solution of one 
or more of the fundamental problems facing your plant today. 
Such problems as these, for instance, have often been solved by a 
wider, more efficient use of Bristol’s automatic controls:—1. Lack 
of skilled men... 2. Shortage of raw materials . . . 3. Need 
to increase output without increasing space or equipment. 
...4. Unnecessary spoilage and rejects...5. Errors in 
putting new products into production. 





Bulletin 572 — Typical of Bristoi’s Clear, Up-to- 
Date, Factual Information on Automatic Control 
of Mechanical Operations in Industrial Processes 


Automatic timing of mechanical operations in industrial processes 
received its initial impetus when the Bristol Automatic Time-Cycle 
Controller was developed. Continuous improvements have been 
made through the years. 


Here, in one concise 20-page bulletin, is a complete outline of 
this ‘‘template for efficient operation’? — the mechanical operations 
you can control with it — the results in terms of quality, cost and 
increased production — details on its operation — and case studies 
illustrating its application to a wide variety of processes. 


Bulletin 572 may point your way to a greater production efficiency 
than you have hitherto imagined possible. Write for it, together 
with any other bulletins described in the coupon. 


THE BRISTOL COMPANY, Waterbury, Connecticut 
The Bristol Co. of Canada, Ltd. 
Toronto, Ontario 


Bristol’s Instrument Co. Ltd. 
London, N.W. 10, England 


nsTols 


Crine Baller Refinery Control 


AUTOMATIC CONTROLLING AND RECORDING INSTRUMENTS 
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Maximum Production of Plastics 
Assured by Bristol Cycle Controller 


Variations from one run to the other used to 
limit production of laminating presses making 
synthetic resin sheets. Today, a Bristol 4-Cam 
Cycle Controller, coordinated with time-tempera- 
ture and time-pressure controllers (1) automati- 
cally closes the press, (2) increases temperature 
and pressure to required maximum, (3) times the 
soaking period, (4) cools the platens, (5) reduces 
pressure, and (6) automatically opens the press 
and resets the entire system for the next run — 
all at the push of a starter button! 


F R E E Bulletins from Bristol’s Library of 
Engineering Data — One of Them May Help 
You Increase Wartime Production 


THE BRISTOL COMPANY 
111 Bristol Road, Waterbury, Connecticut 


[] Please send me Bulletin 572, described 
above. In addition send me any of the Bul- 
letins checked below. 


Bulletin 512 — An introduction to Bristol’s 
system of Coordinated Process Control, de- 
scribing the type of problem solved by com- 
pletely automatic systems, the type of opera- 
tions controlled and several installations in 
modern processing plants. 


instruments for a wide variety of processes 
requiring hydrogen ion measurement and 
automatic control; includes installation data, 
new glass electrode assembly and list of 
applications. : 


Bulletin 103— Automatic control of syn- 

[ thetic rubber processes with Bristol’s instru- 
ments. Describes work done from pilot plants 
to complete installations, with diagrams show- 
ing controls applied to various processes. 


C] Bulletin 536 — Describes modern pH control 
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and see what makes it 
SELF-ADJUSTING FOR WEAR 


BLACKMER 
ROTARS 
PUMP 


subjected to the action of chromium 
oxide catalysts at temperatures between 
330 and 410°C. at super-atmospheric 
pressures. At temperatures between 385 
and 410° C. the predominant reaction js 
olefin formation. From propionaldehyde 
n-butyraldehyde, n-amyl aldehyde and 
n-hexaldehyde the corresponding olefins 
free from impurities, are produced: 
namely, pentene-2, heptene-3, nonene-4 
and undecene-5, in yields of 40-50 per- 
cent of theoretical. When’ one of the 
most effective dehydrating catalysts, 
aluminum oxide, was used the results 
obtained were not as good as when us- 
ing pure chromium oxide. A control ex- 
periment using no catalyst gave only 
unchanged aldehyde with traces of de- 
composition products. At lower tem- 
peratures, 330°C., the reaction goes 
mainly toward the formation of unsat- 
urated aldehydes. The unsaturated alde- 
hydes were hydrogenated when the re- 
action was carried out in the presence 
of hydrogen, resulting in the formation 
of saturated aldehydes. 


. I 
The working clearances are automat- Manufacture: Processes ‘ 
ically maintained at ts marked And Plant 
” ' * ae 
("A"). As the buckets, (swinging vanes) Design of Solid-Fluid Heat Exchang- . 
(B") revolve they swing out against ers. C. L. Lovett Anp G. Karnorsky, Ind. : 
_the casing wall. As wear occurs at the : & Eng. Chem. 35 (1943) pp. 391-7. ' 
tips ("C") of the buckets, they swing — pO oss The exchange of heat between solid T 

a _ maint. ain ing . orig ginal Of particles and a flowing fluid is an im- 

farther out, ae cls fe portant industrial problem. The solids I 
clearance eT her = : sites .* capacity may be fixed in place, as in a checker- f 


brick regenerator or in a fixed-bed cata- r 
lytic process; or the solids may move 
continuously through the exchanger. A 
method is presented for solving the 
problem of continuous parallel or coun- 
tercurrent exchange of heat between 
solid particles and a fluid. The method 
takes into account the resistance to heat 
transfer by conduction within the solid. 
Particles are assumed spherical, there- 
fore a modification of the Schmidt 
method for graphical solution of prob- 
lems in conduction can be applied. A 
bibliography of 12 references is in- 
cluded. 


For tough pumping jobs, handling anything from naph- 
tha to asphalt, there’s a standard Blackmer unit built 
to the right specifications. 


POWER PUMPS 
5 to 750 GPM. Pressures to 300 psi. 
HAND PUMPS 
7 to 25 GPM. 54 models. 
BLACKMER NATION-WIDE ENGINEERING SERVICE 


is at your call on all liquid-handling problems involving 
the use of rotary pump:. No obligation. 


SERVING THE PETROLEUM IN USTRY FOR 40 YEARS 


Ternary Liquid and Binary Vapor- 
Liquid Systems. C. E. Drypen, /nd. & 
Eng. Chem. 35 (1943) pp. 492-4. 


Graphical methods for the design of 
rectification equipment have been pre- 
sented by Ponchon and Savarit and ex- 
tended to liquid-liquid extraction by 
Maloney and Schubert. For practical 
use by these methods, equilibrium data 
for the distribution of the components . 
between the phases must be on a sol- 
vent-free basis. All tie line interpolation 
methods so far reported necessitate the 
use of the triangular diagram to calcu- 
late the distribution relation of the 
solute between the solvent and diluent 
layers on a solvent-free basis for each 
successive theoretical stage in an ex- 
traction system. A straight-line plot on 
rectangular coordinates of the solute 
distiibution relations on a solvent-free 
basis may be obtained from three points 
on the ternary diagram of the system 
| considered. Tie line data, on a solvent 
free basis in the case of extraction, 
may be obtained from this plot and ap- 
plied directly to the stepwise calcula- 
tion of theoretical stages by the Ma- 
loney-Schubert method without further 
use of the ternary diagram. In_ those 
cases where it is found applicable, the 
method thus has the advantage of limit- t 
ing the use of the triangular diagram | 








BLACKMER PUMP COMPANY, 2096 Century Ave., Grand Rapids, Mich. 
Send Bulletins checked 

No. 130—Blackmer 28-Page Catalog 

No. 301—Facts about Rotary Pumps 
[_] No. 302—Pump Engineering Data 
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Company____ 
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with economy and flexibility 


Precision temperature control is essential in the treat- 
ment of sensitive oils and for naphtha re-runs. For 
such service Dowtherm provides a combination of 
three distinct advantages seldom attained by other 
methods—accurate temperature control in the range 
of 400° F. to 725° F.—economy—flexibility. 


The unit illustrated is an excellent example of a 
Dowtherm application—combining economy with 
flexibility of operation. Three different materials—all 
requiring close temperature control—can be pro- 
cessed simultaneously at three different temperatures 


DOWITHERM 


THE HIGH TEMPERATURE, LOW PRESSURE, HEAT TRANSFER MEDIUM 


June, 1943—A Gulf Publishing Company Publication 











with low fuel and labor cost, Jlus large savings in 
initial equipment expenditur¢. 


This Dowtherm system wayconstructed for close co- 
ordination with a fractionAting tower in the reboiling 
of naphtha and in the Featment of sensitive oils. Its 
advantages, howeverfextend to almost any industry 
confronted with ongor more closely allied heat pro- 
cessing applicati~ghs in high temperature ranges. 


THE DOW CHENMMCAL COMPANY, MIDLAND, MICHIGAN 


New York + Chicag@#+ St.Louis * Houston » San Francisco + Los Angeles + Seattle 





CHEMICALS INDISPENSABLE 


AND VICTORY 





TO INDUSTRY 
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the JOHN ZINK 
BI-MIX DIRECTIONAL HEAT 
BURNER 


18-S AiR SHIELD — 
r SPIDER 
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STEEL PLATE 


le = “FLOOR THIMBLE 
I LSECONDARY AIR DOOR 
rHANDLE (FOR ADJUSTING DIRECTION) 
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TMIXER 


BODY 


SPRIMARY AIR DOOR 
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Latest Development in John Zink Burners 
@ Because Heat Placement is so important in modern processing 
this new burner is designed to: 
PLACE THE HEAT WHERE YOU WANT IT, 
WHEN YOU WANT IT. 


@The burner is so adjustable that the operator can turn the 
burner to place the heat where desired. 


®@ This burner will be furnished as a gas burner only or as a 
combination oil and gas burner. 





John Zink maintains a completely equipped 
pattern shop. And operates a grey iron foun- 
dry specializing in light castings. 


JOHN ZINK COMPANY 

















TULSA, OKLAHOMA 
NEW YORK . . . LOS ANGELES . . . DETROIT . . . SAN FRANCISCO 
i scteldibaeeinneiaieeiimidiimatiicaaines 
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to the procurement of the above men- 
tioned straight-line plot. This plot js 
readily applied to the computation of 
theoretical stages in solvent extraction 
by the Maloney-Schubert method. The 
triangular diagram is used together with 
any one of the tie line methods preyi- 
ously cited to accomplish the same pur- 
pose—i.e., to obtain solvent-free dis- 
tribution relations for each successive 
stage in the design of a solvent extrac- 
tion unit. The application of the method 
is illustrated. A bibliography of 14 ref- 
erences is included. 


Extension of H. T. U. Method to 
Plate Column Distillation. J. A. Gerster, 
J. H. Korroit, ano J. R. WitHRow, Trans. 
Amer. Inst. Chem. Engrs. 39 (1943) pp. 
37-62. 

The results of the investigation were 
such as would indicate that Chilton 
and Colburn’s number of transfer units 
method was extended to the design and 
correlation of the operating characteris- 
tics of plate column stills. The intro- 
duction of a new concept, the number 
of actual plates equivalent to a transfer 
unit enabled the performance of a plate 
column still to be evaluated in terms of 
the vapor-liquid ratio, V/L, and ma, the 
average slope of the vapor-liquid equi- 
librium curve within the concentration 
range of the column. A plot of (P.T.U.) 
OV versus ma, the average slope of the 
vapor-liquid equilibrium curve, with the 
vapor-liquid ratio, V/L, as the param- 
eter, gave a simple and practical corre- 
lation of results at constant vapor ve- 
locity. This was in contrast to the 
attempted but unsuccessful correlation 
by the usual plate-column still calcula- 
tion methods. A plot of (P.T.U.)ov ver- 
sus the vapor velocity, with the average 
slope of the vapor - liquid equilibrium 
curve, Ma, as the parameter, also gave 
a simple correlation of results at a con- 
stant vapor-liquid ratio, An illustration 
is given showing how the vapor-liquid 
ratio required to effect a given separa- 
tion can be computed. A bibliography 
of 13 references is included. 


Design Calculations for Plate Col- 
umns. E. M. BAKER AND R. A. Linpsay, 
Ind. & Eng. Chem. 35 (1943) pp. 418-21. 

The widely used method of McCabe 
and Thiele for determining the number 
of plates in a distillation column 1s 
based on the assumption of constant 
molal overflow, a condition that does 
not obtain in many instances, Ponchon 
and Savarit presented a method for de- 
termining the number of plates required 
for the separation in such systems. The 
method is not simple and it does not 
lend itself readily to calculations in- 
volving the application of such varia- 
bles as entrainment and more than one 
feed or drawoff. The purpose of the 
authors is to present a method of cal- 
culation that has the simplicity inherent 
in the McCabe-Thiele method but which 
is applicable to problems involving the 
above variables. The method is present- 
ed with respect to four cases: (1) sepa- 
ration of one feed with no entrainment; 
(2) separation of two feeds, or two 
drawoffs, with no entrainment; (3) cas¢ 
1, with entrainment; (4) case 2, with 
entrainment. The authors believe that 
the broader applicability of the operat- 
ing lines presented in their paper more 
than compensate for the slightly greater 
amount of time required to plot them. 
The resulting calculation is rigorously 
correct and therefore has the marked 
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Crude oil goes to war 


Today the available supply of crude oil is limited 
and so is the market for peacetime products 


But the demand for war products that can be 
made from that crude oil is unlimited 


Uncle Sam is the preferred customer He needs 
100-octane gasoline, synthetic rubber and toluene in 
enormous volume 


Don't you think refiners who can make those prod- 
ucts—or their components—efficiently will have 
first call on crude if there isn’t enough to go round? 


It’s wise and it’s patriotic to get into war al 
duction as soon as you can 


And it’s wise to call on Universal refining special- 
ists to help you. They are helping to convert peace- 
time units to wartime operation right along 


All Universal processes, as well as Universal ex- 
perience and know how are at your service—at the 
service of every refiner 


Call on U. O. P. 


OIL IS AMMUNITION — USE IT WISELY CARE FOR YOUR CAR FOR YOUR COUNTRY 
- 


Universal Oil Products Co 
Chicago, Illinois 


Dubbs Cracking Process 


Owner and Licensor 





THE REFINERS INSTITUTE OF PETROLEUM TECHNOLOGY 





IN THE BASIC REQUIREMENTS 
OF A GOOD RASCHIG RING 


“U.S.” white porcelain or chemical 
stoneware raschig rings are outstanding in 
the fundamental qualities required of a good 
raschig ring: mechanical strength, chemical 
purity, and uniformity. 

Vitrified at temperatures of 2500 deg. F., 
“U.S.”’ raschig rings cannot soften or 
crumble. Their extremely low co-efficient of 
thermal expansion prevents chipping, crack- 
ing, or spalling under rapid heating or 
cooling. 

Our non-absorbent, zero-porosity, iron- 
free, white porcelain bodies permit easy and 
thorough flush cleaning, eliminating the 
danger of contamination or discoloration of 
following solutions. 

They are unreservedly guaranteed, as is 
chemical stoneware, to be inert to the action 
of all acids, solvents, and corrosive solutions, 
with the exception of hydrofluoric acid and 
hot alkalies. 

Write for Bulletin No. 54 on Modern Tower Packing 


wv OAS 


U.S. STONEWARE 


Akron, Ohio 


In Canada: Chamberlain Engineering, Ltd. Montreal 











advantage of being free from errors of 
undetermined extent. Also, the equa- 
tions and methods are applicable to 
quantities in pounds, compositions in 
weight fractions, and enthalpies in B.t.u, 
per pound. These units may be more 
convenient than moles and mole frac- 
tions if the original equilibrium data 


are given in weight fractions. 


The Effect of Vapor Load on Plate 
Efficiency in Fractionating Columns, 
G. G. Brown AND F. J. LockHart, Trans, 
Amer. Inst. Chem. Engrs. 39 (1943) pp. 
63-75. 

Based on the relatively careful an- 
alvses of a commercial paccl~-> frac. 
tionator and on tests previously re- 
ported on two laboratory columns, it 
has been found that tne Ovei-an uate 


| efficiency is largely independent of the 


mass vapor velocity over a wide range 
of normal operation. At abnormally low 


| vapor velocities the plate efficiency de- 


creases very slowly in the columns and 


| quite abruptly in the commercial col- 


umn. This is probably occasioned by 


| the column design. The two laboratory 
| columns and the commercial column 


show maximum plate efficiencies at or 
near the maximum vanor load opre- 


| dicted by the Souders-Brown equation. 


All of the columns studied show a 
gradual decrease in efficiency above this 


| predicted maximum vapor load. In the 


commercial column, the efficiency of 
the rectifying plates is constant up toa 
mass vapor velocity of 1.2 times the 
predicted maximum and then decreases 
at higher vapor rates. The efficiency 
of the stripping plates is constant to at 
least 1.25 times the predicted maximum 
vapor velocity. The literature of plate 
efficiencies is reviewed, and a _ bibliog- 
raphy of 18 references is included. 


Principles of Stripping Operations. 


| H. J. GARBER AND F. LerMAN, Trans. 
| Amer. Inst. Chem. Engrs. 39 (1943) pp. 


113-31. 


The principles of stripping are dis- 


| cussed from a theoretical standpoint. 
| General equations for the stripping me- 


dium consumption are presented for the 
patch and coulumuous uuw prucesses. It 
is shown that the batch process, in addi- 
tion to being inferior to the countercur- 
rent process from an operating view- 


| point, also always consumes more strip- 


ping medium than the continuous flow 
process, using the same operating con- 


| ditions. Graphical and analytical meth- 
| ods are reviewed for calculating the 
| plate requirements for stripping col- 


umns. Simplified expressions are pre- 
sented for estimating the stripipng me- 


| dium consumption and plate require- 
| ments for systems following Raoult'’s, 


Henry’s, or Lewis and Luke’s laws. A 
general expression for the percentage 
saving in stripping medium that results 
from the use of the countercurrent 
process is given. The marked superior- 
ity of the continuous countrecurrent 
process is shown, particularly where the 
concentration of the volatile component 
in the residue is to be very small. 


Batch Rectification. R. EpGEWwoRrtTH- 
JounstonE, Ind. & Eng. Chem. 35 (1943) 
pp. 407-10, 

Equations are derived for both binary 
and comnlex mixtures showine the yie 
of distillate of given composition ob 


| tainable by batch rectification of a given 
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BUSY CHEMICALS 
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RUBBER PROGRAM 


bs, eee 


DEPENDABLE 
CHEMICALS 


With plant construction bringing quantity produc- 
tion of synthetic rubber ever nearer, producers of 
needed chemicals face added responsibility for ade- 
quate production and dependable quality. HOOKER 
is ready to do its full share. Among the products for 
the petroleum industry’s job of providing unprece- 
dented quantities of rubber and high octane gasoline 
is HOOKER Aluminum Chloride. 
ALUMINUM CHLORIDE—ANHYDROUS 
AICI; 
DESCRIPTION: Light gray colored solid. 


PURITY: Aluminum Chloride—99% min. 
Heat of Solution, 550 small calories/gram, min. 
. 








HOOKER SPECIFICATIONS: 










HOOKER ELECTROCHEMICAL CO. 


NIAGARA FALLS, N. Y. 


NEW YORK, N. Y. TACOMA, WASH. 
WILMINGTON, CALIF. 


HOOKER CHEMICALS 


@ 4039 
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“if you out-build ’em!” 


Rat-tat-tat . . . and down goes another 
enemy plane! Our pilots and bombardiers 
have what it takes to out-blitz them. 

It’s our job back home to out-build the 
enemy. We’re now doing it. 
Keep it up, America—work 


hard, avoid waste, buy more 


War Bonds! 





Tue GarLock Packine Company, PALMyrA, New York 


Manufacturers of GARLOCK Packings, 
Gaskets and KLOZURE Oil Seals 


Los Angeles, Calif. 


GARLOCK 


Tulsa, Okla. Houston, Texas 
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Tube Cleaners 
Give You Both 


Anything that saves man-power 
today is of prime importance. 
Every Roto Tube Cleaner equipped 
with an air valve on the motor re- 
leases one helper for other duties. 
Since the operator himself controls 
the entire operation of the cleaner, 
he does not need a helper to turn 
air off and on every time he removes 
the cleaner from one tube to an- 
other. This not only saves the 
helper, but also saves time ordi- 
narily lost by signalling between 
operator and helper. 


A Roto Tube Cleaner provides you 
with a streamlined, concentrated 
package of power. It removes the 
hardest carbon, scale, or gummy 
deposits with a thoroughness and 
speed that will restore your equip- 
ment to top efficiency, hours sooner 
than with old type cleaners. That's 
the kind of tube cleaner you need 
today. Write for details. 


Roto Model 135 air-driven 
tube cleaner with swing- 
frame head for straight 
31,” tubes. Air valve per- 
mits one-man operation. 





charge, taking into account both degree 
of fractionation and column holdup. It 
is assumed that the reflux ratio is con- 
tinuously increased throughout the dis- 
tillation to maintain the product com- 
position constant. The equations for 
binary mixtures are exact solutions; 
those for complex mixtures afford a 
good approximation to results obtained 
by plate-to-plate calculations. 


An Efficient Low-Holdup Laboratory 
Column. J. R. Bower, Jr. Anp L. M. 
Cooke, Ind. & Eng. Chem., Anal. Ed. 15 
(1943) pp. 290-3. 


An efficient, easily constructed, low- 
holdup fractionating column having an 
H.E.T.P. of 1.88 cm., and a liquid hold- 
up of 0.045 cc. per plate, is described, 
The apparatus compares favorably with 
the larger, Purdue spiral-screen column 
but is less efficient than the more ex- 
pensive Podbielniak Heli-Grid column, 
Columns of varying lengths (5 mm. in 
diameter) having theoretical plate values 
from 23 to 45 have been constructed and 
employed for the fractionation of small 
quantities of liquids boiling from 100° 
C. at 760 mm. to 200° C. at 1 mm. A 
semimicro fractionating column is also 
described. The semimicro column is es- 
pecially suited for the final purification 
of fractions obtained from the larger 
columns, e.g., for the distillation of 1 to 
3 cc. of material. Such a fraction can be 
purified readily by refractionation in the 
semimicro column with a recovery as 
high as 80 to 90 per cent. The column 
is described in some detail and typical 
data are presented in tabular and graph- 
ical form. 


A High-Vacuum Rectifying Column 
Employing Multiple Redistillation. 
R. M. ScHarFrner, J. R. BowMAN, AND 
J. Coutt, Trans. Amer. Inst. Chem. Engrs. 
39 (1943) pp. 77-92. 


A fractionating unit operating at high 
vacuum and incorporating a new type 
of rectifying column has been built and 
tested. The theory of its ideal operation 
is developed. The column is a vertical, 
unpacked tube having alternate seg- 
ments heated and cooled. In operation, 
the vapor rises unimpeded through the 
tube while the reflux flows downward 
as a thin film on the inner surface of 
the tube. At each of the heated zanes, a 
portion of the reflux is vaporized, and 
the vapor so formed mixes with the 
main vapor stream at that point. Simi- 
larly, at each cooled zone a portion of 
the vapor stream is condensed, and the 
condensate mixes with the main influx 
stream at that point. The column thus 
has an alternate action in stripping the 
light components out of the reflux and 
condensing the heavy ones out of the 
vapor; it does not depend in any way 
on spontaneous adiabatic approach to 
equilibrium of a liquid-vapor system to 
achieve interphase transfer of material. 
The column, built with 12 hot-cold seg- 
ment pairs, has been shown experimen- 
tally to be equivalent to about 15 the- 
oretical plates. 


Products: Properties 
And Utilization 

Plastics from Acetylene. J. I. JONES, 
Chem. & Ind. 62 (1943) pp. 66-71. 


The modern plastics industry, as well 
as the chemical industry in general, 1 
becoming increasingly dependent on 
products easily derivable from acety- 
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Weapon of Modern War 


Less than 20 ft. long, weighing approximately a ton, the deadly giant ‘“‘tin fish” 
torpedo can blast a $60,000,000 battleship into jumbled scrap. . . . Within its 
cylindrical steel walls are 5,222 parts — 1225 different assemblies — for propul- 
sion, navigation and destruction. . . . Some parts are machined to dimensions so 
close that their lubrication is accomplished with a medical hypodermic needle. 
. .. Seamless steel tubular parts for these most complicated and deadly devices 
of warfare are produced at Globe Steel Tubes. ... Globe ability to produce steel 
tubes of exacting characteristics is effectively helping to perfect this most 
complicated device of destruction. 
We salute the fighting courage of 
the torpedo plane squadrons who 
so skillfully drop “‘tin-fish” from 
the sky to hasten Allied Victory. 


G LO B E STEEL TUBES C0., Mucwhec, Wisconsin, U.S.A 


June, 1943—A Gulf Publishing Company Publication 
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How W-I $ Speed Shipbuilding 
F all the amazing production records established by American Industry 
in meeting the needs of war, none are more amazing than those established 
by American Shipbuilders. And no where is there a greater need for strong, 
leakproof, trouble-free piping installations than in the vessels built to carry 
supplies to American Fighting Men and their Allies. ; 
Many leading shipbuilders have adopted W-T's* as the standard fitting for 
making right-angle, branch pipe outlets. They’ve quickly recognized the 
man-hour savings these fittings make possible by eliminating templets, 
cutting and fitting the main pipe. They've been quick to recognize that the 
reinforcing features incorporated in the design of W-T’s make possible leak- 
proof joints of full pipe strength ... reduce vibrational stress ... eliminate 
the necessity of extra braces. . . save —— . . reduce the weight of the 
system. They know the funnel-shaped intake 
aperture of W_T's* improves flow conditions . . . 3 Types Meet 
reduces turbulence and friction . . . increases 
operating efficiency. Every Need 
Installation savings and operating efficiencies Beveled outlet 
are not the only economies effected by W-T’s*. of WR ERSES 
Initial cost is no more . . . in many cases less... an Page - 
than other fittings without their advantages. in a. ae 
Shipbuilders are not the only ones who re- plain, circum- 
cognize the advantages gained by using W-T’s*. ferential, butt 
They have found ready acceptance in oil refineries, weld. 
power plants, for refrigeration and air-condition- tena tates out- 
ing systems, in pulpand paper {‘ETs " auninn 
mills, chemical plants ...in branch pipe to 
fact, wherever piping is used.. _ be screwed into outlet of fitting. 
operating under a wide variety Outlet of _ SOCKET-END 
of conditions and a broad range dem os piel i? ee oe 
of pressures and temperatures meters. Junction is completed 
on all standard pipe sizes. with weld around top of fitting. 
° P All 3 t be installed on 
It’s impossible to tell here, ye raphe pipe easaitiey ct oa 
all the details of their many dlectric-ere or oxy-acetylene 
advantages. Wesuggest you welding. 
write for a copy of Bulletin WT-31. 
You'll be well repaid for your trouble. 
*WeldOlets-ThredOlets 


Forged Fittings Division 


BONNEY FORGE & TOOL WORKS, Allentown, Pa. 


WELDOLLETS: 
sas] -1=121@) m= ES 
Welded Outlews for Cvery Fyaing System 
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lene. It seems almost impossible that a 
plastics industry can flourish without 
an abundant supply of acetylene. Note- 
worthy efforts have been made in the 
petroleum industry to establish a syn- 
thetic organic chemical industry of con- 
siderable magnitude based on abundant 
petroleum products. Although indus. 
trial acetylene is today largely derived 
from carbide, it is now made both jin 
this country and in Germany by the 
thermal cracking of methane and other 
hydrocarbons. The chlarinated deriva- 
tives of acetylene are important as in- 
dustrial solvents. During World War I 
acid aldehyde, acetic acid, acetic anhy- 
drite and acetone were produced in large 
quantities from acetylene, and have been 
so produced since that time. In recent 
years acetylene has come to the fore as 
a convenient source of the polymerizable 
derivatives that go to make the impor- 
tant vinyl plastics. The acetylene tree 
has been a tree of rapid growth. A chart 
is presented showing in some detail the 
various products derived from acety- 
lene. Perhaps the most important re- 
action of acetylene is its hydration to 
acetaldehyde. Acetaldehyde is used in 
the manufacture of synthetic resins, 
Aldehyde is oxydized to acetic acid and 
sent to acetic anhydride. These materials 
are used in enormous quantities in the 
making of cellulose acetates, rayons, 
plastics, soaps, and films. Acetone is also 
made from acetylene, and methyl ethy! 
ketone is a by-product of the reaction, 
Acetone can be converted to metha- 
crylic acid, which has led to resins of 
the type of lucite. Acrylonitrile is made 
from acetylene by reaction with hydro- 
gen cyanide, and is one of the impor- 
tant raw materials in the manufacture 
of synthetic rubber. Acetylene can be 
used as a raw material in making the 
Buna type of synthetic rubber by con- 
version to aldehydes aldol, butylene 
glycol and butadiene. The polymeriza- 
tion of acetylene has led to important 
derivatives such as divinyl acetylene and 
2-chloro butadiene, from which is made 
the now familiar neoprene. The article 
is an informative survey of the products 
derived from acetylene. A bibliography 
of 13 references is included. 


Asphalt-Polybutene Paints. H. C. 
Evans, D. W. Younc, AND R. L. Hoimes, 
Ind. & Eng. Chem. 35 (1943) pp. 481-8. 


Recent work on the general subject 
of petroleum asphalt-polybutene blends 
has followed two general lines, the first 
being a study of the effect of polybutene 
on the physical properties of asphalt as 
determined by standard laboratory in- 
struments. It has been found that, in 
general, the softening point, penetra- 
tion, ductility, and similar standard as- 
phalt tests are influenced not only by 
the molecular weight of the plybutene 
but also by the type of asphalt into 
which it is blended. These observations 
prompted the second portion of the pro- 
gram. This work is of a more practical 
nature and is a study of the effect of 
low concentrations of polybutene on the 
weathering and surface consistency 
characteristics of several asphalt films. 
Accelerated weathering and normal 
weathering tests were conducted on 
seventy experimental asphalt-polybu- 
tene cutbacks, with and without fillers. 
The results are given and critically dis- 
cussed. They indicate that polybutene 
reduced or completely eliminated the 
tendency of the several asphalts to alli- 
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New Liquid Phase processing supersedes Vapor Phase 
Isomerization as high-yield producer of Iso-butane. 


ISO-PENTANE and ISO-HEXANE can also be produced. 
» Continuous Operation 
Decreased catalyst consumption 
Lowered capital investment 
Reduced operating costs 


Minimized steel requirements 


Foster Wheeler is now constructing Liquid Phase Isomerization 
plants and has plans available for conversion of vapor phase units 
to liquid phase operation. 


FOSTER WHEELER CORPORATION 165 BROADWAY, NEW YORK, N. Y. 
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There it was...a natural gas fire roaring away dangerously, waste- 
fully, from a 4-inch pipeline...under 40 lbs. pressure. The fuel 
that fed that fire will not help build planes, tanks or guns. That 
fire would have made Herr Hitler grin. 
But he would not gloat for long because here’s what happened: 
DuGas, high-speed fire-fighting equipment completely ex- 
tinguished that fire in just 14 seconds! 


IT’S DUGAS FOR FAST ACTION 


Because duGas swings into action fast, releases huge blankets of 
fire-smothering gases...makes short work of fires involving 
flammable liquids and gases. Always ready for action with split- 
second speed. ..duGas won’t harden, freeze, evaporate or go stale. 
Damp or dry air doesn’t affect it. What’s more, duGas produces 
no toxic gases, is harmless to everything except fire! 








Available in Models 15-T and 30-T Hand Ex- 
tinguishers, Models 150 and 350 Wheeled 
Extinguishers. 





The recently revised duGas wall chart 
showing the characteristics of all types 
of Approved Hand Fire Extinguishers is 
available on request. MODEL 30-T HAND 
EXTINGUISHER 


MODEL 150 WHEELED 
EXTINGUISHER 








Write for Details and Priority Information 


DUGAS ENGINEERING CORPORATION © MARINETTE, WIS. 


OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 
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gator, slightly reduced the tendency to 
check, reduced surface hardness, and 
increased the length of time before dust- 
ing began. Films of better appearance 
and resistance to weathering were 
formed from cutbacks containing highly 
aromatic solvents than from cutbacks 
containing highly paraffinic . solvents, 
All coatings made on red lead primer 
were superior to those made on polished 
steel. In general, the improvement no- 
ticed was proportional to the polybutene 
content, the polybutene film of high 
molecular weight having better physical 
properties; but films containing over 10 
percent polybutene were either too 
tacky, for the low-molecular-weight 
polybutene, or too viscous for easy ap- 
plication in the case of polybutenes of 
high molecular weight. 


The Viscosity of Pitches. W. F. Fair, 
Jr. AND E. W. VoLKMANN, Ind. & Eng. 
Chem., Anal. Ed. 15 (1943) pp. 235-9. 


The absolute viscosities of tars and 
pitéhes can be determined at different 
temperatures by means of capillary rise 
viscometers, and the change in vicsosity 
with temperature thereby studied. How- 
ever, the practical use of this method is 
restricted to temperature ranges in 
which the bituminous material under in- 


| vestigation is fluid enough to exhibit a 
| measurable rise in a reasonable period 
| of time, corresponding roughly to tem- 
| peratures above the ring and ball soft- 
| ening point of the material. Because the 


normal use of many tars and pitches 
depends upon their properties at much 


lower temperatures than the ones at 


which the capillary rise method can be 


| applied, it was determined to try to in- 
| vestigate the viscosities of these mate- 


rials at lower temperatures by some 


| other method, and if possible to deter- 


mine whether or not the extrapolated 
viscosity values determined at higher 
temperatures were of the correct order 
of magnitude. To determine the viscos- 
ity of these materials at lower tempera- 
tures a simplified falling coaxial cylin- 
der viscometer was devised, following 
the recommendations of Traxler and 


| co-workers. Results obtained for a group 


of pitches indicate that these pitches ex- 
hibit viscous flow at 25°C., and _ have 


| better temperature susceptibilities below 


their softening points than at higher 
temperatures. Viscosities calculated 
from the Saal viscosity-penetration re- 
lation do not agree with the results ob- 
tained with the falling cylinder viscom- 
eter. Similar studies on a special pitch 
distillate demonstrate that this material 
changes upon standing with progressive 
increase in apparent viscosity and prob- 


| able development of yield values. The 


apparatus used is described in some de- 
tail, and the results secured are pre- 
sented in tabular and graphical form. As 
a result of the investigation it was con- 
cluded that the falling cylinder viscom- 
eter will prove to be a valuable tool for 
the Caer and comparison of 


| the rheological properties of tar prod- 


ucts. 

Correlation of Laboratory Oil Bench 
Tests with Full-Scale Engine Tests. 
C. W. Georat, S. A. E. Journal 51 (1943) 
pp. 52-62: 

Six reference oils were run in twenty 
laboratories in the Underwood appara 
tus for bearing corrosion and in the 
Lauson single-cylinder engine for oil 
stability. The technique of different lab- 
oratories varied, but agreement of the 
results amongst themselves and wit 
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DURAMETALLIC Type B-71 ... in 
use by first rate refineries... 


4 eae =! designed especially for gasoline, 
THE DURAMETALLIC TWIST | crude oil and petroleum deriva- 





She 


cation. 


over several 


4. Originated by 
TALLIC. 





DURAMETALLIC 
a 


1. Processed to retain lubri- 


. Provides readier response 
to gland pressure. wrapper 


. Distributes frictional load 


wrapped metallic sheets. 


tives in refinery and pipeline serv- 
ice. 


B-71 FEATURES 


A. High grade resilient core 


B. Twisted, anti-frictional metal foil 


diagonally C. Contains lubricants insoluble 
in gasoline and all other light 


DURAME- 
ends of petroleum 








Write today for your copy of DURAMETALLIC B-71 Bulletin 


No. 153 for complete details. 


DURAMETALLIC 


KALAMAZOO 


CHICAGO e DALLAS 


@ DETROIT @¢ FREDERICKSBURG, VA. © HOUSTON ¢ KANSAS CITY, MO. 


LOS ANGELES @¢ MINNEAPOLIS e¢ NEWARK ee NEWORLEANS e = SAN FRANCISCO 


SEATTLE e TULSA @e YOUNGSTOWN, O. 


Manufactured in Canada by JOSEPH ROBB & CO., LTD., Montreal 
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full-scale engine tests was good. The 
Underwood test, when both naphtha- 
insoluble and cadmium bearing corro- 
sion are determined, distinguishes be- 
tween the tendency to sludge formation 
and the tendency to acid formation in 
an oil. The concentration of iron-oxida- 
tion catalyst must be carefully con, 
trolled. Conditions recommended for 
obtaining good correlation with engine 
results in the Underwood test are: 1500 
cc. oil sample at 10 pounds psi pressure, 
held 10 hours at 325° F. and containing 
0.01 percent FesOs as the naphthenate. 
Detergency or stability of oils can be 
rated by use of the Lauson engine, de- 
pending on operating conditions. Both 
qualities cannot be evaluated simultane- 
ously without misleading results. Con- 
ditions recommended for (1) oil stabil- 
ity, (2) detergency, and (3) accelerated 
ring-sticking and detergency tests are, 
respectively: oil temperature, 280°, 225°, 
and 225°; temperature coolant, 180-200°, 
345-50° and 400°; test time, 100-120, 
100-120, and 24-48 hours; and for all 


' three tests, engine speed 1600-1800 


r.p.m. and load 1.3 and 1.6 h.p. The 
series 30 Ethyl engine gives results 
similar to those of the Lauson engine. 
The Indiana oxidation, the strip corro- 
sion and the Sohio oxidation tests do 
not correlate as well as the Underwood 
with engine performance, while the Mac- 
Coull corrosion test gives results very 
similar to the Underwood. 


Determination of Benzene. B. H. 
Doin, Ind. & Eng. Chem., Anal. Ed. 15 
(1943) pp. 242-7. 

The known chemical methods for the 
determination of benzene do not appear 
to be applicable in the presence of its 
homologs, especially toluene and xylene. 
Physical methods for the detection of 
benzene, such as fractionation or ultra- 
violet absorption, likewise cannot be 
used to estimate the concentration of 


| benzene when it is mixed with unknown 


concentrations of other substances in- 
cluding its homologs. The method de- 
scribed by the author was developed in 
order to satisfy the need of being able 
to ascertain the presence and concen- 
tration of benzene in mixtures of vari- 
ous materials as it is commonly encoun- 
tered in industry. Briefly, the method 


| consists of nitration, extraction with 


ether, development of color with buta- 
none and alkali in alcoholic solution, 
elimination of the color due to interfer- 
ing substances by the addition of acetic 
acid, and comparison of the residual 
color. The method was found to require 
little material for analysis, to be rapid, 
and to be sensitive to 8.8x10-7 mg. of 
benzene. Concentrations varying from 
0.25 to 75 percent of benzene by volume 
were determined with a mean error 0 
0.9 percent. The method can be used for 
determination of small air samples. 
Means for the identification of toluene, 
xylene, and benzene have been given. 
The accuracy of the method, the sources 
of error, and the precautions to be taken 
in order to minimize the effect of the 
errors are discussed. 


Louisiana Concern Gets 


Army-Navy Award 

Award of the Army-Navy E was made 
to Consolidated Chemical Industries, 
Baton Rouge, Louisiana, on March ¢/. 
The presentation was for ‘Excellence 
in War Production.” Chemicals for the 
Ordnance Department of the Army are 
among chief products of the company. 
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One bright star always stands out in any constellation. Its bril- 
liance may be due to many things but there it is—outstanding. 


What makes a pump outstanding? Pacific engineered Pumps, 
because of their consistent, brilliant performance, are conceded 
to be right in the center of the pumping universe. 


In addition to their reasonable installation cost, low maintenance 
expense and long service records made under tough pumping 
conditions, you will find the correct, specialized design that 
enables you to meet every variable in your particular pumping 
requirements. Pioneered features such as double-case design, 
corrosion-resistant, hardened-metal combinations and mechani- 
cal floating seals give you the assurance that your Pacific Pumps 
will be the star performers in your pumping service—for many 
years to come. 


Put Pacific to work—on your pumping problems! 


PACIFIC PUMP WORKS 


Executive Offices and Plant: Huntington Park, California 
Export Office: 30 Rockefeller Plaza, New York City, New York 
Sales and Service: Offices in Principal Cities in the United States 


PACIFIC Seed PUMPS | 





NEW EQUIPMENT FOR THE MODERN PLAN 


Marine Pumps 
McGOWAN PUMP DIVISION 

McGowan Pump Division, Leyman 
Manufacturing Corporation, 44 Central 
Avenue, Cincinnati, Ohio, announces a 
new line of vertical and duplex marine 
pumps designed for all shipboard serv- 
ices including oil tankers. 

The liquid end of cast iron, steel or 
bronze, is trimmed to suit service con- 
ditions, The entire pump can be opened 
without disturbing the piping or with- 
out moving the pump off its founda- 
tion. Piston and liners can be easily in- 
spected and the design of the pump has 
been worked out with the idea of sim- 
ple maintenance. 


Process Control 
GENERAL ELECTRIC COMPANY 


General Electric Company, Schenec- 
tady, New York, announces a new ap- 
plication of its “robot’”’ control for proc- 
essing operations, in the production of 
aviation gasoline, butadiene and toluene. 
The control opens and closes dozens of 
valves with split-second timing. 

-The General Electric “robot” control 
performs the same functions in gasoline, 
butadiene, and toluene plants as dis- 
patchers and switchmen do in a railroad 
system. In many of these plants, even if 
required numbers of skilled operators 
were available, it would be humanly im- 
possible for them to open and close the 
numerous valves with the precise tim- 
ing provided by the“robot” control, 
consisting of automatic cycle-timers and 
valve control. 

The “robot” controls the flow with 
machine-like precision. If something 
goes wrong, such as a valve sticking 
open or shut, the control voices a warn- 
ing, by blowing a horn, or ringing a 

ell. 

The operator’s section of the “robot” 
consists of a long control panel some- 
what resembling the main switchboard 


McGowan Pump 


in a telephone exchange. Covered with 
banks of switches, dials, lights, and 
other indicators, it is the focal point for 
valve control. When a valve is opened 
or closed, a light on the board goes on. 
If any valve should fail to open or close, 
the board would automatically suspend 
further operations and sound the alarm 
for an operator. A glance at the board 
would give the operator the trouble lo- 
cation and he could arrange for quick 
repairs. 

Before the war this equipment was 
developed principally to produce high- 
octane gasoline. Because the same meth- 
ods may be used in producing butadiene 
and toluene, the robot is now widely 
used in these two types of plants as 
well. Plans for extension to other types 
of plants requiring precise timing or 
valve control are also under way. 


General Electric Process Control 
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Insulating Cement 
BALDWIN-HILL COMPANY 

Baldwin-Hill Company, Trenton, New 
Jersey, has perfected a non-corrosive in- 
sulating cement designed to reduce cor- 
rosion and rust. A special rust inhibitor 
prevents corrosive action, it is said, even 
when allowed to air-dry over a long pe- 
riod. The cement is made from high- 
temperature - resisting black rock wool 
and is effective up to temperatures of 
1800° F. 


Electronic Level Control 

PHOTOSWITCH INCORPORATED 
Photoswitch Incorporated, Cam- 

bridge, Massachusetts, announces a new 


series of electronic level controls, de- - 


signed for hazardous location mount- 
ings. 

Two models, Types PISNHX and 
PISNLX are available for high- and 
low-level control respectively. Each is 
furnished as a complete unit in a vapor- 
proof cast-iron housing for direct tank 
installation. A one-inch nipple screws 














Photoswitch Level Control 


into the hub at the bottom of the con- 
trol housing, and is screwed into a one- 
inch flange on top of the tank, From 
the control, a probe rod _ projects 
through the nipple and into the tank 
to the desired depth. The probe is sup- 
plied as standard in one-half-inch diam- 
eter brass. 

High-level control is accomplished 
when liquid rises and contacts the 
probe; low-level control, when liquid 
drops below the probe tip. Both models 
incorporate a safety feature providing 
for operation of the relay in case of 
current or tube failure. 

Relay connections are those of 4 
single-pole double-throw switch. Relay 
contacts are rated at 1000 watts A.C. 

Type PI5NHX is especially applic- 
able to control the level of any con- 
ductive liquid such as water or acids, 
in tanks of gasoline, oil, or similar non- 
conductive materials. In this applica- 
tion, the control remains inoperative 
while the probe is immersed in the non- 
conductor, but when the conductive 
liquid rises to the probe tip, the relay 
operates. In petroleum and chemical in- 
dustries where it is frequently necessary 
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Metallizing reclaims worn parts 


Information supplied by ‘‘Petroleum Refiner’’ 


Worm compressor rods and engine crankshafts are 
now reclaimed by metallizing instead of being 
scrapped. Doubtless the difficulty of obtaining 
spare parts has helped to popularize the process. 

As a preliminary the worn areas are cleaned and 
the surface prepared for bonding. Then the new 
metal, in the form of wire, is fed into a gun with 
a flame attachment that sprays molten metal on 
the worn place until it is rebuilt to proper dimen- 
sions. The part is then machined down to original 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


June, 1943—A Gulf Publishing Company Publication 


tolerances and returned to service. 

An additional advantage of the process is that 
it will render equipment suitable for service for 
which it-was never intended. 

For example, sulphur dioxide is used in making 
toluol. Since this forms a corrosive mixture in 
combination with oil, pump parts of ordinary steel 
could not be used to handle it. But when the parts 
are surfaced with corrosion resisting alloys, the 
pumps can be used without danger of rapid failure. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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Clipper Masonry Saws eliminate “hammer and chisel” methods of Firebrick, 
Acid Brick and Glazed Tile construction. 

Precision cuts mean longer lasting walls and arches in your Acid Chambers and 
Furnaces. So, begin right away to speed up and improve your new construction 
and’maintenance work. 


A Shorter Length or Special Shape Need oy & 
as Far Away as Your Clipper Masonry ! 


The CLIPPER MFG. COMPANY, St. Louis, Mo. 


PHILADELPHIA KANSAS CITY AUSTIN, TEXAS 


built advantages — 


and built — ® SH FILLE N 


All custom 


at less cost 
the STANDARDIZED 


shell & finned tube 
HEAT EXCHANGER 


*Pat. applied for 


DOWNINGTOWN IRON WORKS - DOWNINGTOWN, PA. 
Send a copy of your new “SHELLFIN” folder to 


























to provide a safeguard against too much 
condensation accumulating at the bot- 
tom of a tank, or to indicate when a 
conductive liquid rises to a definite 
point, this installation is applicable. 
Both types of control are available 
for operation on 230, 208 or 115 volts, 


| A.C., 60 cycles. 


Heavy-Duty Manometer 


CONNELLY IRON SPONGE & GOVERNOR 
COMPANY 


Connelly Iron Sponge & Governor 
Company, 3154 S. California Avenue, 
Chicago, Illinois, announces a new-ex- 
tra-heavy duty manometer. Known as 
Model 3400, this manometer is designed 
for permanent mounting, and is recom- 
mended for both high- and low-pressure 
service. The instrument is fitted with 
large bore, clear glass tubes for easy 
reading at a distance, is manufactured 
in 12-, 20-, 30-, 40- and 50-inch lengths, 
It can be furnished graduated in inches, 
tenths, or metric measure. Red-line 
glass tubes can be supplied, as weil as 
special cast-iron fittings for use with 
mercury. Maximum working pressures, 
200 pounds in sizes up to 30 inches, and 
150 pounds in the larger sizes. 


Industrial Arc Welders 
HARNISCHFEGER CORPORATION 
Harnischfeger Corporation, Milwau- 


kee, announces addition of a complete 
line of industrial A.C. arc welders to its 
present line of D.C. machines. Engi- 
neered and built for industrial service, 
these machines are being made in 7 
heavy-duty and 4 intermittent - duty 
models with a range of capacities for 
handling production welding under con- 
tinuous operation. The new line features 
the recently adopted “WSR” (welding 
service range) ratings which show the 
actual minimum to maximum output of 
usable welding current. Specific “WSR” 
ratings of heavy-duty models are: 50 to 
270 amps, 60 to 375, 90 to 500, 100 to 625, 
125 to 750, 150 to 900, and 200 to 1200— 
of intermittent-duty models: 20 to 185 
amps, 20 to 235, 20 to 285, and 20 to 
335. Setting and control of current 
throughout complete welding service 
range involves one simple, easy-to-op- 
erate adjustment. Improvements in the 
P&H control make it creep-proof. Ac- 
cording to P&H engineers, the A.C. 


| 








P&H A.C. Industrial Arc Welders 
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FIRST MAJOR HF ALKYLATION PLANT 
CHOOSES. PUMPS 


a 


Nam // 


For your alkylation plant this Type 
CA Acid Pump with special flushing 
type stuffing box is built for HF 
and hydro-carbon mixtures. 


Choice of Bingham pumps for handling HF 
and hydro-carbon mixtures in America’s first major 
HF alkylation plant is further evidence that Bing- 

-ham pumps solve tough jobs in the oil industry. 


Bingham engineers and craftsmen concentrate on 
pumps. They tackle specific problems, design and 
build pumps to precision standards. 


Just name your problem. Write, wire or phone— 
to the factory, or to the sales office nearest you. 


Undoubtedly we’ll be able to tell you where, in 
your territory, there’s the kind of a Bingham in- 
stallation you need. You will be able to see for 
yourself just how Bingham pumps operate on a 
job like yours. 


Keep Bingham in mind for pumps! 


BINGHAM PUMP COMPANY 


FACTORY AND MAIN OFFICE: PORTLAND, OREGON 
BALES OF Fi C2 


NEW YORK CITY PITTSBURGH, PA CHICAGO, ILLINOIS HOUSTON, TEXAS DENVER, COLORADO 
612 Graybar Bldg 311 Ross Street 332 So. Michigan Ave 2015 2nd Nat. Bk. Bide 1720 < ) » St 
Lexington 2-1872 Atlantic 3788 Harrison 2871 Fairfax 8089 


BOSTON, MASS DETROIT, MICHIGAN NEW ORLEANS, LA TULSA, OKLAHOMA 
113 Broad Street 2832 E. Grand Bivd. 816 Howard Avenue 215 N. Detroit 
Hancock 3995 Madison 1575 Raymond 3508 Telephone: 5-215] 
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TANKS—HEAT EXCHANGERS—DISTILLATION COLUMNS 
FOR 


CHEMICAL and ALCOHOL PLANTS 


BY 
S. D. Hicks & Son Co., Inc. 
Builders of Equipment Since 184] 








Suors in Hyde Park provide ample space for the 
largest pieces of Chemical Process Equipment to 
be laid out and completely fabricated ready for 
installation in your plant. 

PROCESS DIVISION 


51 E. 42nd Street 
New York City 


SHOPS 
1671 Hyde Park Ave. 
Hyde Park, Mass. 


145 Border St. 
E. Boston, Mass. 











We have been offering our suggestions about 
Tube Cleaning and Tube Rolling general prob- 
lems. NOW ... how about letting us in on some 
of your specific headaches. Let's see if we can't 
help you out. 


AIRETOOL MANUFACTURING CO. 


Dept. R, SPRINGFIELD, OHIO 


Manufacturers of Tube Cleaners, Tube Expanders and 
other Refinery specialties. 





models are marked by a number of 
other mechanical and electrical refine- 
ments which, by field tests, have shown 
an increase in operating efficiency up to 
as high as 95 percent with appreciably 
reduced maintenance cost. 


Electronic Gauge 
LUMENITE ELECTRIC COMPANY 


Lumenite Electric Company, 407 S. 
Dearborn Street, Chicago, has intro- 
duced a new electronic gauge and con- 
trol for oil and gasoline. It 
is designed to operate in any 
oily or volatile liquid or 
combinations. 

In the container to be con- 
trolled is mounted one or 
more steel and bakelite elec- 
trodes. If two, the action is 
as follows: When the oil or 
gasoline in the tank rises to 
contact the short or “full” 
electrode, the circuit is acti- 
vated and the signal given; 
and when the contents drop 
below the short electrodes, 
the signal is “off”; then 
when the contents leave the 
end of the long or “empty” 
electrode, the empty warn- 
ing signal is “on.” 

Signals, either bells or 
lights, may be located in an 
office or control room, and 
the controi unit may be 
placed in any desired position up to 25 
feet from the container under control. 

The outfiit houses in a pressed steel, 
dust- and moisture-proof case, the elec- 
tronic tubes, condensers, relays, which 
transform the electronic impulse into 
an activated electric circuit. This cir- 
cuit will either operate signals or will 
directly activate solenoid valves or mag- 
netic starters for pump motors. 

Liquid level variation of 1/16-inch will 
put the control into action. 














Vacuum Pump 


AMERICAN AUTOMATIC TYPEWRITER 
COMPANY 


American Automatic Typewriter 
Company, 614 North Carpenter Street, 
Chicago, announces a new positive-type 
vacuum pump suitable for production 
and laboratory applications. 

Available in two standard sizes, the 
pump is supplied with individual elec- 
tric-motor drives, or without motors for 
use with any available power source. 

The pump uses four bellows mounted 
within a square wood frame, connected 
to each other and to the pump outlet 
by a channel running through the 
frame. Bellows, which are successively 
expanded to exhaust air or gas from 
the equipment to which the pump 1s 
connected, are driven by a revolving 
shaft through connecting straps. The 





Vacuum Pump 
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Williams- 
Hager 
Flanged 
Silent 
Check Valves 















If you work with steam, get this 


NEW Stromg TRAP 
HANDBOOK! 
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@ The WILLIAMS-HAGER Silent Check Valve is tight 
under every condition of service and pressure. Yet it 
assures unrestricted and uninterrupted flow of liquids 
—there are no webs to hamper the flow. It will operate 
in any position and is of rugged, simple, compact 
design. WILLIAMS-HAGER Silent Check Valves can 
be built of semi-steel, cast steel, government bronze, 
stainless steel or monel metal. From 1” to 20” in- 
clusive, pressure-resistant to 6000 pounds, and for all 
liquids—including oils and chemicals. Write for com- 
plete information contained in Catalog No, 142. 





3500 PENNSYLVANIA AVE. PITTSBURGH, PA. 





TO THOSE WE HAVE SERVED 


in the past—we welcome a continuation of this 
pleasant business dealing. 


TO THOSE WE HAVEN'T SERVED 


we welcome the opportunity to show what we 
can do. 


DISTRIBUTORS FOR: 


TAYLOR Seamless Steel Welding Fittings, Seamless Steel 
Nozzles, Forged Steel Flanges © GLOBE Seamless Steel 
Boiler, Condenser and Still Tubes «© YOUNGSTOWN 
Seamless Steel Butt-weld and Lap-weld pipe © PETRO & 
MARK Forged Steel Unions e¢ JENKINS Valves @ 
LAMSON & SESSIONS Bolts, Nuts and Rivets © WORTH 
Steel Plates and Heads for Mill Shipments Only e 
CROSS Perforated Plates and Sheets. 
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Quality Products Plus Engineering Assistance 
SAWYER AND WINTER STREETS 
HOUSTON 
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VALUABLE INFORMATION 
AT YOUR FINGERTIPS 
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HERE ARE Quick 
FACTS YOU’VE 
BEEN WANTING! 


Concise, clear-cut 
information 
streamlined for 
busy designing and 
operating engi- 
neers. Easy ways to 
selectand size traps 
—steam tables—piping diagrams—information 
you need every day to save time and get results. 

You'll find the complete Strong trap line 
for low, medium and high pressures... open 
and inverted bucket and float traps, types for 
special services. 

Write today for Strong Trap Catalog No. 66-PR 


Strong, Carlisle & Hammond Co., Cleveland, Ohio 


STRONG 


STEAM SPECIALTIES 



















We Didn't Want 
to Make Strainers 


UT we needed them for use with 
Yarway Steam Equipment and 
couldn’t find any to suit us. 


Sowe designedthe YARWAY Strainer. 


Apparently a lot of other people were 
having “Strainer trouble” because, with- 
out a line of advertising, the Yarway 
Strainers purchased in a few years now 
number many thousands. 





Why don’t you look into this better 
Strainer for your money? Buy one from 
your supply house (over 100 Mill Sup- 
ply Houses now have them). 


See its protection against corrosion— 
cadmium plating inside and out. 





Examine its high grade Monel woven 
wire screen <hat stops dirt—lets con- 
densate or other fluids flow freely. 





Notice the removeable blow-off bush- 
ing. Screen and bushing come out to- 
gether—go back together, automati- 


cally aligning. 
Six standard sizes from 1" to 2” for 
pressures to 600 Ib. 


See your Mill Supply House 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. PHILADELPHIA 


- YARWAY 


Sas 








shaft is V-belt driven at approximately 
200 revolutions per minute. 

Flexible sides of the bellows are of 
leather, -as are intake and exhaust 
valves. Joints are gasketed by a sheet 
of neoprene cloth, and the frame or case 
has a black wrinkle finish. 

The larger of the two units is rated 
at 15 cubic feet displacement at 4 inches 
of mercury. Bellows are 6 inches wide, 
and the pumps individually driven use 
a Y%-horsepower motor. The smaller 
unit, rated at 7 cubic feet displacement 
at 4 inches of mercury, has 4-inch bel- 
lows and uses a 1/6-horsepowér motor. 
Both pumps are equipped with gov- 
ernors to vary their capacities, and to 
prevent excessive wear on pump parts, 
the power transmission unit or the mo- 
tor when air or gas has been exhausted 
to the capacity of the pump. 

The pump may be readily incorpo- 
rated into the design of machines or 
equipment. 


Liquid-Seal Vent Valve 
CONSERVATION EQUIPMENT CORPORATION 


Conservation Equipment Corporation, 
624 S. Michigan Avenue, Chicago, an- 
nounces a new liquid-seal vent valve for 

: installation on storage 
tanks, designed to 
minimize evaporation 
loss of volatile petrol- 
eum products in stor- 
age, and at the same 
time protect the tank 
and its contents 
against the hazards 
associated with exces- 
sive pressure and 
vacuum. 

Principal operating 
units of the valve con- 
sist of an oil seal 
which serves as a 
liquid “valve” and pro- 
vides for all ordinary 
conditions, a movable 
bell which automati- 
Conservation Gor Sressure. con. 

Vent Valve ditions, and two en- 
trainment separators which entrap any 
oil particles that escaping gases may 
pick up and thus prevent depletion of 
the sealing liquid. 

Normal breathing of the tank con- 
tents causes the liquid seal to rise and 
fall in response to changing pressures, 
and this principle equips the tank with 
a “breathing” apparatus that provides 
instant and constant relief without the 
loss of vapors. 

When withdrawal of gasoline or a 
drop in temperature causes a vacuum, 
air from the atmosphere enters the 
valve, bubbles through the oil seal, re- 
lieving the vacuum and passes into the 
storage tank. 


Temperature Control 
NIAGARA BLOWER COMPANY 


Niagara Blower Company, 6 E. 45th 
Street, New York, has recently intro- 
duced a new method of automatic tem- 
perature control for the Niagara Aero 
Heat Exchanger as used for cooling in- 
dustrial liquids. 

This method is based on controlling 
the amount of outside air passed through 
the evaporative cooling chamber. Ac- 
curacy is improved, with the cooling 
effect directly proportioned to load 
changes, giving a modulated, nearly 
straight-line temperature control, Water 





*for High Pressure Catalysis 
* Hydrostatic Testing 

* Pressures to 20,000 psi 

* Precise Volume Control 


Milton Roy Chemical Pumps are positive 
in action, delivering precisely-controlled 
volumes, handling practically any liquid 
that can be pumped, against pressures up 
to 20,000 Ib. 


Hundreds of them are in use, pumping 
treating chemicals, intermediates, acids, al- 
kalis, acid sludges, asphalts, distillates, sol- 
vents, butadiene-styrene (rubber), solids in 
suspension, propane, butane and similar 
types of light hydro-carbons. 


Advantages of the exclusive Milton Roy 
Step-Valve are: 


Non-Clogging 

Self-Cleaning 

No Air-Binding 
No Wire-Drawing 


These valves have double-ball checks on both _ 
inlet and discharge sides . . 
sible without disturbing piping. Valves may ~ 
be jacketed for temperature control ... afe 7 
available in most metals for practically all 
chemical and high pressure applications. 


. readily acces- 


Accurate stroke adjustment, while operating 
if desired, combined with Step-Valve design, 
enables Milton Roy Pumps to deliver liquids — 
in precisely-controlled volumes, down to 
one pint or even less per hour. 


Investigate! Write for complete catalog and 
bulletins. And if we can help your war effort 
*phone or wire for immediate attention. 


MILTON Foy PUMPS 


1383 £. MERMAID AVE., CHESTNUT HILL, PHILA, PA 
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ti . Insure against interruption of your war production and 
: } t 
we | ‘as 
" = I : - safeguard life and property with Master Explosion Proof 
Po Sy 


Motors approved by the Underwriters’ Laboratories for 


use under Class I Group D hazardous gas conditions, Class il 





Group G grain dust and Class ll Group F hazardous carbon dust conditions. 





THE MASTER ELECTRIC COMPANY ¢ DAYTON, OHIO 


Available in sizes from 1g to 75 horsepower and in a wide 
_range of,types including repulsion induction, squirrel 


7 cage, direct current, multispeed, vertical, flange mount- 


ing, gearhead, speedrangers and many mechanical and, 


electrical modifications of these types. 
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Tunpossible toKepanr7 


SMOOTH-ON 


We continually receive reports 
from refinery engineers and main- 
tenance men that SMOOTH-ON 
No. 1 has enabled them to make 
successful repairs on unreplace- 
able apparatus after welding and 
other methods had failed. 


Cracks in water jackets of engines 
or in steam jackets of process ap- 
paratus . . . breaks in castings, 
heads or flanges of pumps, com- 
pressors, condensers, evaporators 
. . « leaks at seams, rivets, pipe 
connections, slip joints, cylinder 
liners . . . corroded, worn, or 
porous spots in metal tanks and 
other pressure vessels . . . these 
are some of the repairs that can 
be made speedily, effectively, per- 
manently with SMOOTH-ON, with- 
out the use of heat or dismantling 
of apparatus. 


With a can of SMOOTH-ON 
handy, you will be prepared for 
instant action when leaks and 
breaks threaten production delays. 
Don’t wait for the emergency, buy 


a can of SMOOTH-ON today. 


Get Smooth-On No, 1 
in 7-o8., 1-lb., 5-lb., 
25-lb. or 100-lb. con- 
tainers from your deal- 
er, or if mecessary 
from us. For your 
protection, insist on 
SMOOTH -ON, used 
by engineers and re- 
pair men since 1895. 





40-Page Handbook 


Simple, concise instructions 
for hundreds of material- 
saving repairs to plant 
equipment and pipe lines 
are given in this 40-page 
practical repair manual, A 
war-time necessity in every 
plant. Your copy sent FREE 
if you fill in and return the 





SMOOTH-ON MFG. bn Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 
Please send SMOOTH-ON HANDBOOK. 


Name 


Address 


~ Doit wilh 
SMOOTH-ON 
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savings are increased and when the heat 
exchanger is used to cool oils or com- 
pounds, there is no settling of solids, 
restricted flow or clogging of tubes to 
interrupt operations. 

The apparatus comprises a recircu- 
lating air duct to which outside air is 
admitted by dampers controlled by a 
thermostat in the liquid line where it is 
always in contact with the full flow of 
the liquid being cooled. Only the mini- 
mum amount of outside air is admitted, 
keeping spray water temperature above 
freezing to prevent damage to equip- 
ment in cold weather. 

With this automatic temperature con- 
trol, the Niagara Aero Heat Exchanger 
is applied to cooling water, oils, solu- 
tions, compounds, coolants, chemicals 
and process materials in such varied 
fields as heat treat quenching, wire 
drawing, cutting, grinding and machin- 
ing coolants; chemical process cooling, 
plastics, petroleum products; engine- 
jacket water, air- and gas-compressor 
jackets, inter and after coolers; trans- 
formers and motor generators, elec- 
tronic apparatus; condensers, bearings, 
moulds, hydraulic equipment, process 
and power equipment. 


Snubber Type Gauge 
LAPP INSULATOR COMPANY 


Lapp Insulator Company, Incorpo- 
rated, Chemical Porcelain Division, Le- 
Roy, New York, announces the Lapp 
Chemical Porcelain snubber-type gauge 
protector, which makes possible the use 
of standard direct-acting pressure gauges 
in systems handling corrosive liquids 
without danger of damage to the gauge 
or contamination of product. 

The protector consists of a chamber 
of chemical porcelain enclosing a por- 
celain float ground and lapped to a 
smooth precision fit. The gauge is 
mounted in the cap in a standard %- 
inch pipe tap. The cavity between float 
and gauge is filled with neutral oil. 
Pressure from the line or vessel below 
is transmitted through the float to the 
oil above. Danger of seepage past the 
float is minimized by the smooth tight 
fit, and by the fact that pressures are 
equal above and below the float. 


Tank Linings 
B. F. GOODRICH COMPANY 


The B. F. Goodrich Company, Akron, 
Ohio, announces a new material for 
lining tanks, with a material called Kor- 
oseal. This material is a plasticized poly- 
vinyl chloride and can be applied di- 
rectly to welded steel, wood, or concrete 
tanks, and is said to have remarkable 
corrosion resistance because of the in- 
ertness of its compounds to strong cor- 
rosives such as chromic and nitric acids. 

The new linings are made in sheets 
and can be applied in thicknesses up to 
and including 3/32 inch. 


Lift Truck 
TOWMOTOR CORPORATION 


Towmotor Corporation, Cleveland, 
Ohio, announces special rack equipment 
and specialized and general lift truck 
applications for moving and handling in 
industrial plants. The fork lift truck and 
rolling rack system have “been designed 
to effect economies inherent in moving 
large unit loads, intra-department haul- 
ing, temporary storage and precise pro- 
duction-positioning of comparatively 
small multi-unit assortments of mate- 
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~PRODUCTS 


TIES ® 


“BULL DOG” 
PIPE OR CONDUIT HANGER 


This handy hanger is adaptable for such wide 
range of use, is so easy to install and gives 


, such trouble-free service that it has come to 


be considered a necessity around refineries, 
mills and factories. Made of high-quality 
malleable iron — saddle turns for pipe to run 
parallel or at angle to beam. And best of all 
it holds. 


“BULL DOG’’ Insulator 
Supports 


Ideal for fastening porcelain and 
lass insulators to exposed steel 
ramework — Made of malleable 
iron. 
Jobbers’ inquiries invited. Price list 
and complete information upon request. 


FULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 


SIDE POT CLOSE 
CLEARANCE PUMP 








6, 12, and 18 inch Strokes—tiquid, 
Steam Cylinder sizes to suit condi- 
tions—Designed Pressures in cast 
iron—400 p.s.i. suction, 600 p.s.i. 
discharge, 250 p.s.i. steam—tLarge 
Valve Areas—Trim to suit service 
conditions—Water jacketed stuffing 
boxes. 


Also manufacturers of these 
type pumps: 


SIMPLEX and DUPLEX 
STEAM and 
POWER DRIVEN 
HORIZONTAL and 
VERTICAL 
FORGED STEEL, CAST STEEL 
BRONZE and Various 
ALLOYS 
VALVE PLATE, SIDE POT 
MISCELLANEOUS DESIGNS 








LEYMAN. MANUFACTURING .CORP 
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MOLALLA ALLE 


Liquids... We 
Check 


Now. more than ever, indus- | ~ 
trialists realize the importance of hav- |> » 
ing accurate measurements of their “ 
stored liquids available at all times. 
LIQUIDOMETER Tank Gauges insure 
true, convenient, hazard-free, 100% 
automatic readings. No pumps, valves, 
or auxiliary units required to read 
them. Models are available so that 
readings can be taken remotely from 
or directly at the tank. Remote reading types utilize balanced 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tub- 
ing. Accuracy unaffected by specific gravity 
of tank liquid. 

Approved for gauging hazardous liquids by 

Underwriters’ Laboratories and similar groups. 

Models available to automatically control 

pumps, motors, signals or other devices for 

maintaining minimum or maximum liquid levels. 
Write for complete details. 


tHe LIQUIDOMETER cone 


aaa 
39-14 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 








ROCHESTER €ttmepeent 


FOR ACCURATE LIQUID-LEVEL, PR 
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Yes, it’s true! ... the new Roch- 

ester 1725 Thermometer actu- 
ally requires only 14 seconds to respond from+100° to 
~—20° Fahrenheit. Fast action? ... we'll say it is! But it’s 
typical of the things we are doing to help make America’s 
fighting equipment the most efficient in the world. 

And while Rochester Thermometers of this type are 
serving Uncle Sam on land, on sea and in the air—they’re 
also ready to serve American industry wherever accurate, 
dependable temperature indication is required. Perhaps 
some of the customers you are now serving are in need of 
such an instrument. If so, we will be glad to send you 
complete information upon request. 


ROCHESTER MANUFACTURING COMPANY, Inc. 
38 Rockwood St. e Rochester, N. Y. 


INSTRUMENT 


TEMPERATURE INDICATION 



























LIQUID level gage — such 
as a JERGUSON Reflex 


Gage — isn’t a large item nor 








does it run into much money 






‘when compared with the tower, 






column or tank on which it is 






installed. 






/But it has a most important job. 






None is more important. 






A JERGUSON Reflex Gage is 
like “Old Faithful.” Always on 


the job, strong, durable and al- 







ways readable. It’s the gage for 






you to have in your equipment. 






We have a design to meet your 







temperature or pressure condi- 






tions. Let us quote on your re- 







quirements. 












Side Hook-up Type 


JERGUSON GAGE & VALVE.CO. 


85 Felisway Somerville, Mass. 
6-JV-2 
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BATES-GRATES 
FOR YOUR OPEN STEEL 
FLOORING AND YOUR 
FLOORS, TOO, WILL BE 
CLEANER AND SAFER 


O See that scraper tread—and 
ie the crisp lines of the Hex 






’” cross bar? That gives a safer 


WW 


and cleaner tread and at the bottom of 


those cross bars you find clean, well- 
shaped fillets made by the metal dis- 
placed in the Bates patented process 
—no metal is lost. The weld is cleaner 
and stronger. The floor is cleaner and 
stronger. Yet, opensteel flooring made 
under Bates patents costs no more. 








Write for 8% x 11 
booklet that ex- 
plains all details 
and shows many 
fine installa- 


tions. 


WALTER BATES COMPANY,’ INC. 
JOLIET, ILLINOIS 
OPEN STEEL FLOORING © STAIR TREADS 





| rials in wide variety of sizes, shapes and 
| types. 

| This “mass-movement” system has 
| proved efficient in handling small parts 
from stockroom to inspection. Racks are 
readily removable and can be adjusted 
on standards to accommodate many dif- 
ferent types of loads. Two fully-loaded 
tacks can be picked up and carried by a 
fork lift truck, rapidly moved through 
the plant to the proper department and 
spotted for temporary storage. The cas- 
ter-equipment racks are then easily 
rolled short distances for exact posi- 
tioning at work stations. 





Thermometer 
MANNING, MAXWELL & MOORE 
American Schaeffer & Budenberg In- 


| strument Division of Manning, Maxwell 


|& Moore, 


Incorporated, Bridgeport, 
Connecticut, has introduced a new 
pressed-steel-case glass thermometer for 
industrial uses. Incorporating a num- 
ber of special features in thermometer 
construction, this instrument is made so 
that the scales and tubes are located in 
a manner to give greatest readability; 
the case is reinforced to give it maxi- 
mum structural stiffness; the screw 
which holds the cover has been attached 
so that it cannot come loose or be lost; 
the case is practically corrosion-proof; 
and the scale is black with yellow fig- 
ures. The tube is read-reading mercury. 


Metal Substitute Board 
PHILIP CAREY MANUFACTURING COMPANY 

Philip Carey Manufacturing Com- 
pany, Cincinnati, Ohio, has developed a 
new asbestos-cement composition board 
as a substitute for metal, especially in 
the construction of lockers in industrial 
plants. 

This material is produced by combin- 
ing cement and asbestos under pressure 
which results in a substance that is said 
to be rust, rot, fire, rodent and corro- 
sion-proof. It comes in sheets 48 by 96 
inches by %-inch thick. 


Non-Metallic Pipe 
FIBRE CONDUIT COMPANY 

Fibre Conduit Company, Orangeburg, 
New York, has developed a new line of 
non-metallic drain and sewer pipe. This 
product is made of cellulose fibre im- 
pregnated with coal tar pitch. It is light 
and can be installed easily and cut to 
desired lengths with an ordinary wood- 
working saw. Couplings maintain pipe 
lengths in line and provide tight joints 
if desired. 

The pipe is manufactured in perfor- 
ated and non-perforated form. It is said 
to be resistant to moisture, tubercula- 
tion, root growth, corrosion and most 
dilute inorganic acids and alkalies. 


Lighting Fixtures 
MITCHELL MANUFACTURING COMPANY 

Mitchell Manufacturing Company, 
2525 N. Clybourn Avenue, Chicago, has 
developed a new line of fluorescent light- 
ing fixtures for industrial plants. These 
fixtures meet all. WPB, Bureau of 
Standards, and WPB amendment regu- 
lations concerning lighting. 

They are also manufactured in a 
wide range of accessories and fittings. 
Each model can be used for both in- 
dividual and continuous row lighting, or 
for surface or suspension mounting. 
New type, easy-fit wireway channel 





| mounting for continuous rows. 


simplifies the problems of wiring and 








We buy refinery and oil field 
equipment, oil leases, pipe and 
valves. 


SOONER PIPE & IRON 
COMPANY 
15 East Cameron Tulsa, Okla. 








REFINERY MAINTENANCE 
ENGINEER 


Man thoroughly familiar with machine shop 
practice, as well as all types of refinery me- 
chanical equipment, including pumps, com- 
pressors, turbines, motors, boiler house equip- 
ment, etc. A graduate engineer who has 
served a machinist’s or mechanic’s appren- 
ticeship is preferred. Position is of super- 
visory nature in engineering or maintenance 
department of middle size refinery in the 
Middle West. In reply, state draft status 
and salary required, as well as a complete 
outline of education and experience. Box 
555, c/o Petroleum Refiner, Houston, Texas. 














PLASTICS 


NON-SCORING 


BAKORINGS 


SEGMENTAL AND 
ONE-PIECE 


BAKOTEX 
BAKOGRAPH 1 


The Superior Material 

















ASK FOR LITERATURE 


BAKORING, Inc. 


1020 HOUSTON AVENUE 


HOUSTON, TEXAS 
PRESTON 8852 





If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 
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Effective July 15, 1943, Ladish Forged Steel Flanges will be 
sold through our own sales and distributing organization. . 
LADISH symbolizes over 41 years of service to industry and, as 
AMERICA’S LARGEST PRODUCER OF FORGED STEEL FLANGES, 


will continue to manufacture metallurgically controlled, 
uniform quality forgings unexcelled in the drop forge field. 
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TO MARK PROGRESS 











When Hell 
Broke Loose In Tunis 


Layne Wells and Pumps were 
in the thick of things when hell 
broke loose to crush the Axis 
troops in Tunis. Only the mili- 
tary authorities could tell of 
how they came through, but if 
they were not destroyed by the 
enemy-—or our own terrific fire power, those 
sturdily built, tough and long lasting Wells 
and Pumps are still in there pitching—produc- 
ing millions of gallons of water daily. 


The Wells and Pumps in Tunis—and those 
throughout the African War Zone—Dakar, Al- 
giers, Casablanca, Sousse, Kairouan, etc., were 
installed by Layne Engineers for peacetime 
duty, but they had the guts that made them 
give outstanding war-time service. 





Whether for peace or war, Layne Well 
Water Systems and Pumps stand alone in 
skilful design, proven superior features, long 
life and highest efficiency. They are, accord- 
ing to the Layne slogan "Better Built for Better 
Service." 


In the post-war era your Layne Wells and 
Pumps will be still higher in efficiency—longer 
in life and of further improved design. In the 
meantime, the Layne Organization is endeavor- 
ing to keep all industrial and municipal in- 
stallations in repair and operating at peak 
efficiency. For literature, address, Layne & 
Bowler, Inc. General Offices, Memphis, Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co. 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. * Layne-Bowler New England Corp., Boston, 
Mass. * Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charlies, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
, Houston, Texas * Layne- 
. Kansas City. } 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for Every Municipal and Industrial Need 


Mo. * Layne-Western 
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x BUSINESS NOTES x 


Grant B. Shipley Elected 
Chairman Elliott Company 


Grant B.. Shipley has been elected 
chairman of the board of the Elliott 
Company Jeannette, 
Pennsylvania. His ex- 
perience with the 
company has includ- 
ed shop mechanic, 
draftsman, designer, 
construction engi- 
neer, chief engineer 
sales engineer an 
manager. He is a di- 
rector of both The 
International Nickel 


Company, Inc., and , 
the International — 
Nickel Company of G. B. Shipley 


Canada, a member of : 
the latter’s executive committee, and a 
consultant to Koppers Company. 


Ridge Tool Company Moves 
Into Larger Quarters 

The Ridge Tool Company, Elyria, 
Ohio, has recently moved from its orig- 
inal factory site at North Ridgeville into 
completely remodeled and modernized 
plant and offices in the city of Elyria. 
Increased business has for some time 
made expansion of manufacturing facili- 
ties necessary; plans have been sped up 
in the past few months because of in- 
creased jobber and war orders. The new 
factory provides five times the working 
space of the old and permits greater 
manufacturing efficiency. 


Atkins Promoted 
By Bristol Company 


George R. Atkins has been appointed 
manager of the branch sales office of 
Bristol Company, in Akron, Ohio. He 
has been associated with the company 
since 1935, and has served in Pitts- 
burglf; Greenville, South Carolina, and 


_ Birmingham, Alabama. 


Chain Belt Names 
Manager at Dallas 

William W. Klemme has been ap- 
pointed district manager of industrial 
sales, Dallas, Texas, for Chain Belt 
Company. He has been connected with 
the company since 1935 and was for- 
merly district manager at Buffalo, New 
York. He is a graduate mechanical en- 
gineer, University of Wisconsin. 


Cooper-Bessemer 
Officials Promoted 


Gordon Lefebvre has been elected 
president and general manager of The 





B. B. Williams 


Gordon Lefebvre 








Cooper - Bessemer Corporation, Mount 
Vernon, Ohio. He succeeds B. B. Wil- 
liams who will remain active in the cor- 
poration, continuing his duties as chair. 
man of the board. 


General Refractories Company 
Buys Refractories Corporation 


General Refractories Company, Phila- 
delphia, has purchased the assets of 
Refractories Corporation of Los An- 
geles. 

For some years Refractories Corpo- 
ration has manufactured high grade fire 
clay, silica, and Sillimanite brick, glass 
house refractories and special products, 
In addition to manufacturing, Refrac- 
tories Corporation have acted as a man- 
ufacturers’ agent for General Refrac- 
tories Company in the sale of refrac- 
tories products not produced in Cali- 
fornia. This new unit of General Re- 
fractories Company will continue the 
manufacturing but on a larger scale. 
Increased stocks of products not manu- 
factured at the Los Angeles plant will 
be carried for local distribution. 

Fred C. Sammons, formerly vice pres- 
ident of Refractories Corporation, will 
continue with General Refractories Com- 
pany as Western manager at 3363 Fruit- 
land Road, Los Angeles. 


Brown Instrument Doubles 
Output of Flow Meters 


In answer to an unprecedented re- 
quest from the War Production Board, 
the Brown Instrument division of the 
Minneapolis-Honeywell Regulator Com- 
pany, Philadelphia, during April doubled 
its normal output of flowmeters in or- 
der to speed expansion of both the 100- 
octane gasoline and synthetic rubber 
programs, winning the personal thanks 
of Charles E. Wilson, executive vice 
chairman of WPB, for its feat. 


Allis-Chalmers 
Announces Promotions 


Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, has announced the 
following promotions: Leigh Willard 
has been elected a director to fill the 
vacancy left by the death of Max W. 
Babb. Willard was formerly vice presi- 
dent and general manager, and has 
served the company in various capaci 
ties, having started as a draftsman. _ 

In order to coordinate sales involving 
the apparatus of more than one divi- 
sion,. L. W. Long has been appointed 
sales engineer in charge of mixed ap- 
paratus sales. 


Cooper-Bessemer 
Advances Personnel 


Gordon Lefebvre has been elected 
president and general manager of The 
Cooper - Bessemer Corporation, Mount 
Vernon, Ohio. He succeeds B. B. Wil 
liams, former president who will re 
main active in the corporation, as chait- 
man of the board. : 

In his previous capacity as vice presi 
dent and general manager Lefebvre has 
been particularly active in helping the 
company reach its peak production 0 
marine engines for the Navy and Matt 
time Commission, and stationary powé! 
units and compressors used by vital wat 
industries. He has also been cited for 
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National Foams Have Gone to Sea 
fo Save lives and Property 
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ational Foams are as efficient in 





. fire fighting as are our soldiers 
vi and sailors in battle. The fire shown 
4 above broke out on an American tanker 
ks after a torpedo struck amidship. This 
ce tanker was equipped with fire foam National Foams excel under this four- 
; ; way test: 
—- and on fire was quickly extin- They flow evenly and spread to make 
guished, saving both crew and tanker. a flowing blanket; 
n- Bubbles cohere, forming a gas-tight 
Zz The modern principles of fighting fire cover ; 
r ‘ . 
with foam have been developed and __—_Adheretncouyosface covered 
_ perfected by National Foam System, oe the fire and prevent flash- 
as ey backs. 
ci- Inc., whose parent organization was - 
; P 6 National Foams have been adopted and 
ca engaged in the study and promotion of are used extensively by the U. S. Navy as 


ed better methods of extinguishing fires well as most oil refineries and many other 
important industries. 

Our engineers will gladly consult with 
you and advise regarding the type of 
on fire foams and foam fire fighting equipment which will most effectively 
equipment. meet your needs. 


since 1819. National Foam System, Inc. 
are leaders and recognized authorities 
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ONE LESS 
“CHORE” 


to worry about when 
you use G-T PACKINGS 


. » » because PALMETTO and all of 
the other G-T Packings stay soft 
. . « last longer . . . reduce the 
frequency of repacking. 


G-T Packings assure these results 
because of their internal lubri- 
cation. These packings are not 
merely dipped in lubricant after 
braiding. Their exclusive manu- 
facturing process thoroughly sat- 
urates each individual strand with 
a special lubricant before the 
strands are braided, plaited or 
twisted. Moreover, each of the 
different G-T Packings (see list 
below) has a special lubricant 
. . « developed for its particular 
service . . . and compounded in 
our own plant. 


These are some of the reasons 
why G-T Packings assure smallest 
yearly packing cost... and why 
it-will pay you to try them. 


WRITE FOR LITERATURE 


BRAIDED 
For rods and shafts; 
layer over layer construc- 
tion insures uniformly 
even bearing surfaces. 


TWISTED 


For valve stems,each 
strand a perfect piece of 
lubricated packing. 


GREENE, TWEED & COMPANY 


Bronx Bivd. at 238th St., New York, N.Y. 


PALMETTO 


for steam, hot water, air. PALCO for water. 

PELRO for oils. CUTNO for alkalis. 

SUPERCUTNO (blue asbestos) for acids. 
KLERO for foods 


PACKINGS 





his efforts in building up friendly rela- 
tions between labor and management. 

He has been associated with Cooper- 
Bessemer for the past 19 months, is a 
graduate of Virginia Polytechnic Insti- 
tute and attended the United States Mil- 
itary Academy at West Point. 

R. S. Warren has been promoted to 
sales promotion manager, with head- 
quarters at Mount Vernon. In addition 
to his regular duties, Warren will de- 
vote considerable time to the company’s 
expanding war production drive activi- 
ties as chairman of the labor-manage- 
ment publicity subcommittee. 

John M. Shimer was advanced to the 
post of research engineer, and will in- 
vestigate the adaptation of new mate- 


| rials, conservation of critical materials 
| and refinements of design in Cooper- 
| Bessemer products. He will have head- 


quarters in Dallas, Texas. 


General American Elects 
Three Vice Presidents 


Horace E. Coyl, Donald H. Smith, 
and W. J. Stebler have been elected vice 
presidents of General American Trans- 
portation Company, Chicago. Cyrus L. 
Philipp, vice president, will direct sales 
while continuing in charge of the opera- 
tion of refrigerator cars. O. J. Parks 
has been appointed mechanical assistant 
to the vice president, and Edward J. 
Campbell has been appointed chief 
maintenance officer. J. C. Acworth is 
assistant vice president. 


Climax Buys McAlear 
Manufacturing Company 


Ownership of McAlear Manufactur- 
ing Company, Chicago, producer of 
valves, regulating and control equip- 
ment, was acquired by the interests con- 
trolling Climax Engineering Company, 
manufacturer of internal combustion en- 
gines, power units and generating sets, 
it was disclosed recently at the Climax 
home office in Clinton, Iowa. 

Edward F. Deacon, Climax president, 
also will be president and general man- 
ager of McAlear, it was announced 
jointly by Deacon and Owen L. Coon, 
chairman of the board of General Fi- 
nance Corporation, of which both com- 
panies are now subsidiaries. Mrs. P. G. 
McAlear, former president and now 
chairman of McAlear, will continue to 
be actively identified with the manage- 
ment. 


Pittsburgh Official 
Joins Air Force 


A. E. Higgins, vice president and 
sales manager of Pittsburgh Equitable 
Meter Company— 
Merco Nordstrom 
Valve Company, 
Pittsburgh, has been 
commissioned a ma- 
jor in the Air Corps. 
A veteran of World 
War I, Higgins has 
held a reserve offi- 
cer’s commission for 
many years. Prior to 
associating with the 
Pittsburgh firm, he 
served as _ secretary E 
for the Natural Gas E. Hieai 
Department of the A. E. Higgins 
American Gas Association. He qualified 
as an Army pilot in 1918, and has flown 
his own plane throughout his business 
carrer, and has over 6000 hours solo 
credit. 


Johnston & Jennings Buys 
Rights to Anti-Rust Process 


The Johnston & Jennings Company, F 


864 Addison Road, Cleveland, has pur- 


chased manufacturing and sales rights 7 
of Rusta-Restor, a cathodic process for © 


preventing rusting of water tanks, pip- § 


ing and similar steel structures. 


Wheelco Announces 
Sales Staff Changes 


Wheelco Instruments Company, Chi- © 


cago, announces three additions to the 7 
Hugh Acock, © 


sales and service staff: 


formerly in the Tulsa territory, hag © 


been named Texas district manager with 
headquarters in Houston. C. H. Garri- 
son has been named Kansas City rep- 
resentative, with a territory including 
western counties of Missouri. Russel] 
George has been added to the sales and 
service department of the company’s 
combustion safeguard division, with 
headquarters in Chicago. 


Copperweld Opens 
Indianapolis Office 

Copperweld Steel Company, Warren, 
Ohio, has opened a new sales office at 
Indianapolis, Indiana, with M. A. Wil- 
liams as district sales manager, and 
headquarters in the Circle Tower. The 
territory will include Central and South- 
ern Indiana, Southwestern Ohio, and 
Kentucky. 

Williams was formerly Indianapolis 
district sales manager for Republic 
Steel Corporation. Prior to that, he was 
associated with Spencer-Smith Machine 
Company of Howell, Michigan, as dis- 
trict sales manager and as a salesman 
for La Salle Steel Company of Chicago. 


Announcing 


Refinery Equipment, lnc. 
hua 


SONKEN-GALAMBA 
SUPPLY COMPANY 


This change of name effective 
June 1, 1943 


Refinery 


UNION AVE. AT 21st ST 
A, OKLA. 
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